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Filters  employing  SUB-OUNCER  toroids  and 
special  condensers  represent  the  optimum 
in  minioturized  filter  performance.  The  band 
pass  filter 


SUB-OUNCER 
TOROID  FILTERS 


writ*  for  catalog  PS-4W 
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Samples 


EXACTING 


PERFORMANCE 


CRITICAL  COND  TIONS 


To  inMiro  dopondoMo  circwH*  in  yevr  product, 
spocify  riio  copodtor*  that  porfonw  roHobly  undor 
txtromo*  of  towpomturo  and  cNmoto  — 


These  fixed  mica  dielectric  receiving  capacitors 
maintain  their  reputation  for  dependable  operation 
under  all  conditions  by  passing  rigid  tests  beforey 
leaving  the  factory.  Tests  include  temperature  c^ 
efficient  and  capacitance  drift,  humidity,  life,  ins^- 
tion  resistance,  etc.  In  addition  these  tiny  cond^sers 
are  sealed  for  salt  water  immersion.  All  u^s  are 
run  at  double  their  working  voltage. 

SO  ALWAYy' 

Specify  Pretested  Capacitors  b^^l-Menco  .  .  . 

THEY  G  I  V  E  /I  X  A  C  T  I  N  G 
PERFORM^CE  UNDER 
CRITICAL/  CONDITIONS 


THE  ELECTRO  MOTIVE  MFG.  CO..  Inc. 
WILLIMANTIC  CONNECTICUT 


CM  15  MINIATURE  CAPACITOR 

Acfual  Siie  9/32"  x  1/2"  x  3/16" 

For  Television,  Radio  and  other  Electronic 
Applications 

2  —  420  mmf.  cap.  at  500v  DCw 
2  —  525  mmf.  cap.  at  300v  DCw 
Temp.  Co-efficient  :i.50  parts  per  million 
per  degree  C  for  most  capacity  values. 
6-dot  color  coded. 


Write  on  your 
firm  letterhead  tor 


^  Cotolog  o 

tii  llencD 

CAPACITORS 


Fortlgn  ond  Electronic  Monvfochirtrt  cemmunicoto  direct  with  our  Export  Dept,  ot  WiltimontiCy  Conn,  for  informotion. 

ARCO  ELECTRONICS,  INC.,  135  Liberty  St..  New  Yorh,  N.  Y.  Sole  agent  for  jobbers  and  distributors  in  U.  S.  and  Conodo. 

September,  1949  —  ELECTRONICS 


AND  NOW— 

THE  MINIATURE  STANDARD  CELL 


Study  this  Specification 


E.M.F. 

TEMPERATURE  COEFFICIENT 

DIMENSIONS 

WEIGHT 

MOUNTING  MOLDED  CASE 


I  *01859  VOLTS  ABS  -lOOtiV  AT  20°C 

PER  ‘’C  APPROX. 

9-8  X  2*2  X  2-2  cm  OVERALL 
2  2  oz  70  gm 

WITH  PANEL  AND  CHASSIS  FIXING  HOLES 


( ►ur  Jthvr  tipc^  of  StanJutJ  Lvih  wi//  intcwst  iou.  Unft*  fot  htiroturc. 


•K  YOU  MAY  REMIT  TO  US  BY  YOUR  OWN  DOLLAR  CHECK 


MUIRHEAD  &  Co.  Ltd. 

PRECISION  ELECTRICAl  INSTRUMENT  MAKERS 

BECKFNH  AM  •  KENT  •  ENGLAND 

IVltumms  .intl  C.iM.s:  .MllIKIU  ADS  H  .MJ  KS-ENn 


PA  £  C  I  S  >0  N 


MUIRHEAD 


ELECTRICAl  INSTRUMENTS 
M  0.1 
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Top  quality  power  tubes 
for  more  than  25  years 

Broadcast  engineers  from  coast  to  coast  have 
learned  through  the  years  to  depend  on  Western 
Electric  tubes  for  long  life  and  top  quality  per* 
formance. 

Included  in  Western  Electric’s  line  are  power  tubes 
and  rectifiers  for  stations  of  every  power,  AM  and  EM. 
Designed  by  Bell  Telephone  Laboratories,  these  tubes 
are  now  manufactured  for  Western  Electric  by 
Machlett  Laboratories,  Inc.,  another  pioneer  in  the 
development  of  electron  tubes. 

For  full  information  on  Western  Electric  tubes  to 
meet  your  station’s  needs,  call  your  local  Graybar 
Representative  —  or  write  Graybar  Electric  Co.,  420 
Lexington  Ave.,  New  York  17,  N.  Y. 

-QUALITY  COUNTS- 

Western  Electric 

/■ — \ 

f  ‘4li  niSTKIIU  TORS:  IN  THE  U  8.A.— 

Electric  Company.  IN 
»  CANADA — Northern  Electric  Com- 


CANADA- 
pany.  Etd. 


j 


Nature  hasn* 


t  done  it  ~  but  Fansteel  Metallurgy  does 


FaJhll" 


For  Heavy  Duty  Services 


Fansteel  Metallurgy  does  what?  It  combines  in  a  single  FASTELL  contact,  the 
high  melting  points,  low  arc  erosion,  non-welding  properties  of  tungsten  or 
molybdenum,  with  the  high  conductivity  and  low  contact  surface  resistance  of 
silver  or  copper.  By  Fansteel's  exclusive  techniques  these  metals  are  not  alloyed, 
not  merely  bonded,  but  actually  integrated  in  correct  proportion  for  the  particular 
heavy  duty  service. 

With  correct  FASTELL  contacts  your  product  is  assured  against  premature 
failure  due  to  arcing;  against  overheating  or  undue  voltage  drop  due  to  contact 
surface  resistance.  You  will  find  a  great  improvement  in  conductivity,  freedom 
from  welding,  sticking,  pitting  or  arc  erosion.  Lxrng,  dejHmdable  service  life, 
with  economy. 

Fansteel  engineers  will  gladly  assist  users  in  any  contact  problem.  Contact 
.issembly  methods  will  be  developed  for  any  particular  application.  Arrange¬ 
ments  may  be  made  to  have  the  complete  assembly  work  done  by  Fansteel. 
Fansteel  Nletallurgical  Corporation,  North  Chicago,  Illinois.  nsoa 


PRODUCTS  A  SERVICES 
INCLUDE: 

ELECTRICAL  CONTACTS 
SELENIUM  RECTIFIERS 
METALS:  TANTALUM,  TUNGSTEN 
MOLY&DENUM,  COLUMBIUM 
COPPER  BASE  ALLOYS 
RESISTANCE  WELDING 
MATERIALS 


Fansteel  RH 

ELECTRICAL  CONTACTS  AN  INDUSTRY  I 

_  ■  THAT  SERVES 

and  CONTACT  ASSEMBLIES^  INDUSTRIES  J 
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Jhe  smaller  you  make  your  electrical  or  elec¬ 
tronic  instruments  and  equipment,  the  bigger 
your  problems  gi*ow.  But  when  you  specify  mini- 
atm'e  IRC  resistors  you  conserve  space  without 
sacrificing  efficiency,  and  miniaturization  creates 
no  bottlenecks. 

Because  of  our  years  of  experience  in  the  manu¬ 
facture  of  resistors,  IRC  long  ago  foresaw  the 
trend  to  miniaturization— and  prepared  for  it. 
With  the  widest  line  of  resistor  types  in  the 
industry,  we  are  able  now  to  supply  miniature 
components  for  most  resistor  applications. 


y  IIMT  Typ*  BTR  w*f« 
f  firtt  minialur*  iniulated  raiis- 
tort.  Designed  originally  for  the 
wartime  VT  Fuze,  they  hove  since 
been  used  with  success  in  hearing 
aids  and  similar  circuits  requiring 
minimum  size  in  a  JAN  approved 
resistor,  '/i  watt  rating  in  RMA 
ranges  up  to  22  megohms.  The  con¬ 
venient  coupon  brings  you  full  details. 


\ 


»tanc«  S00lm  My  loM^ 


fctittanc*  sMiM  My  ft"  n<<i^ 
r  IRC  Typ#  MPM  iUils^n  or* 

n**r*d  for  VHF  a*d  UHf  OppSeo- 
Horn.  AyoBabl*  in  r*(ktaao*  voWtt 
w  from  30  ohm  to  1.0  mtpohm,  at  a  power 
rating  of  V6  watt  jxc*H««t  fr*pu*ncy  chor- 
octeriitics  or*  ihown  in  th*  adjacent  dwrt. 
Writ*  for  Technicoi  Data  BuUetin  F>1. 


|ffH 

Minnniinmmngionii 

BiiaiisutsMiiiiliiiii 

■■llllllllll■■li■lllll 

■UiiiiiiiiiiiBaiiiiiiii 

nllllfiiiMiiiiiiiii 


Him 


HAT  POWER  WIRE  WOUND  RESISTORS 

provid*  o  higher  space-power  ratio  than 
tubular  types.  Designed  to  satisfy  re¬ 
quirements  of  high  wattage  dissipation 
in  limited  space  applications,  they  con 
be  mounted  vertkoily  or  horizontally, 
singly  or  in  stocks.  Th*  lightweight  con¬ 
struction  of  these  flat  units  includes  non¬ 
magnetic  mounting  brockets  which  permit 
easy  instetlation  and  transfer  of  heat 
to  chassis.  Nat  FRW's  are  monufoctured 
in  fixed  and  adjustable  types.  BuHetin  C-1 
gives  characteristics  ond  specifications. 


When  you  are  cramped  for  standard 
^||P******^j^2  resistors  in  a  hurry,  IRC’s  Industrial 
Service  Plan  gives  you  the  speedy  service  you  need.  For  small 
orders  of  standard  resistors  for  experimental  work,  pilot  runs, 
maintenance,  simply  call  your  local  IRC  Distributor.  We’ll 


w 

TNIN  AS  A  *>«»•'  *•*«*  Typ« 

HD  Fingertip  Copb^  feotures  o  ^Uiet  element,  limpltfled 
construtdioN  .and  «  eniqu*  rototing  cover  and  contactor 
which  permit  ready  resistance  adjustment,  it  entireiy  eUhd- 
nates  th*  shaft,  bushing  and  buMiy  knob  of  conventionol-typ* 
controls.  Four  point  twitch  of  simiior  design  is  also  ovoilabl*. 
Putty  described  hi  MC  Catalog  Buttelin  A-1. 


gladly  send  you  his  name  and  address. 


INTERNATIONAL 
RESISTANCE  COAARANY 

4M  N.  Breed  Street,  Phlledelehle  B,  Pe. 

ImCoiwiRi  IwNmolioMl  ItDlrtwim  Com  U*-  Twloh  tl— ibsar 


f  owor  JMilort  *  Prodmons 
IpmuMmI  Compomfiott  ftoWs^t 
tow  WaHag0  Win  Wovfids 
tfcoorfmh  *  Voltog*  DMd$f$ 
Confrols  *  Volfulwf  MwMpNon 
Oapoittod  Carbon  Prodsfort 
HP  oorf  Hfgb  VoMoffO  todderc 
toadaiod  CMos 


INTERNATIONAL  RESISTANCE  COMPANY 
401  N.  BROAD  ST.,  PHIIA.  Br  PA. 

SpnH  1^^  odt*  f  doto  o«  the  itetTtB  che'keH  helc» 
BTff  P^siitors  F>*<5er»ip  -‘r-n 

ftot  ^RW  R*<.\for»  mPv  Pe‘  -fo'i 

N.ime  and  oddrett  of  local  IRC  r 

NAME . 

TITLE . 

COMPANY . 

ADDRESS . 


tD«  A  M..A*v.'AAtWtt« 


The  STABILINE  Demonstrator,  above  left,  was  designed  by  our  engineers  to  enable  you  to  prove  to  yourself  that  —  regardless 
of  line  or  load  variations  —  standard  KVA  STABILINE  Type  IE's,  taken  from  stuck  at  our  distributors’,  perform  as  adver¬ 
tised.  It  works  like  this:  The  Demonstrator  provides  variable  input  voltage  to  the  STABILINE  Type  IE51U()2  (right).  It  also 
acts  as  a  variable  load.  The  left  meter  on  the  Demonstrator  shows  input  voltage,  variable  from  9)  to  155  volts,  applied  to  the 
ST.ABILIN'E.  The  right  meter  indicates  load  variations,  in  amperes,  variable  from  0  to  2.1  amps.  The  middle  meter  shows  that 
the  output  of  the  STABILINE  remains  constant  —  regardless  of  line  or  load  variations. 

Make  this  test  yourself.  Vi' rite  for  the  name  and  address  of  .the  Superior  Electric  distributor  in  your  area.  He’ll  show  you  how 
—  and  sou  can  make  this  test  jourself  — the  Instantaneous  Electronic  STABILINE  (Type  IE)  corrects  line  and/or  load  varia¬ 
tions  instantly,  efficiently  and  dependably. 

HERE'S  A  TUro  STABILINE  TYPE  IE 

STABILINE  Type  IE51002R  is  specially  designed  for  use  when  your 
requirements  call  for  a  standard-rack-mounting  voltage  regulator.  It’s 
compact  —  measures  19"  wide  by  high  by  13 ',4"  deep  —  gives 
you  the  same  dependable  and  maintenance-free  service  you  get  from 
all  Superior  Electric  STABILINES. 

IE5100» 


STABILINE  VOLTAGE  REGULATOR  TYPE  IE 

RATINGS 


SVe’ve  packed  plenty  of  performance  into  IES1005  95-135  110-120  60  ±  10%  0-4.3  -t  .5  to  —  ^9  .5 

the  well-organized,  skillfully-constructed  1E5101  95-135  110-120  60  ±10%  0-8.5  -f.5to  — .9  10 

Va  KVA  STABILINE  Tvpe  IE51002R.  It’s  'E5105  95  135  110  120  60  ±  10%  0  435  -f.5fo-.9  50 

a  standard  model -for  quick,  eas>.  con-  -S*o-.9  2  5 

,  ■  .  L  IE151005  95-135  110-120  50±10%  0-4.3  -.510  — .9  .5 

cement  rack-mounting.  It  possesses  all  the  IE152005  195-255  220  240  50  ±10%  0-2.1  -t  .5  to  —  .9  .5 

superior  inherent  characteristics  found  in  IEL5101  95-13i  110-120  50  ±  10%  0-8.5  -t  .5to  — .9  1.0 

all  STABILINE  IE  s.  IE15201  195  255  220-240  50  ±10%  0  4.3  -i  .5to-.9  1.0 

Only  in  ST.ABILIN'E  Type  IE’s  will  you  find  the  following  characteristics  to  meet  your  need  for  dependable,  conservatively 
rated  automatic  voltage  regulation:  Completely  electronic  operation  •  Vi'aveform  distortion  net er  exceeding  3^  •  Stabiliza¬ 
tion  of  ±  O.l  of  I*"!!  of  preset  calue  •  Regulation  of  ±  0.15  of  l^i  for  any  load  current  change  from  zero  to  full  load,  or  any 
load  power  factor  change  from  0.5  lagging  to  0.9  leading. 


Type 

IE51002 

Input 

Voltage 

Range 

95  135 

Output 

Voltoge 

Range 

no  120 

Fr«qu*ncy  Load  Range 
in  in 

Cycles  Amperes 

AO  10%  0-2  1 

Laad  Pawer 
Foctar 
Range 
-  5  ta  —  .9 

Rated 

Output 

KVA 

.25 

IE51002R 

95  135 

110-120 

60  ±  10% 

02.1 

-t  .5  ta  -  .9 

25 

IE51005 

95-135 

110-120 

60  ±  10% 

0-4.3 

-t  .5  ta  -  .9 

5 

IE5101 

95  135 

110-120 

60±  10% 

0^.5 

+  .5  ta  -  .9 

10 

IE5105 

95  135 

no  120 

60  ±  10% 

043.5 

-f  .5ta-.9 

50 

IE5202 

195  255 

220  240 

60  ±  10% 

0-11.0 

-  .5  to  -  .9 

25 

IEL51005 

95  135 

no  120 

50  ±  10% 

0-4.3 

•  .5  to -.9 

.5 

IEL52005 

195255 

220  240 

50  ±  10% 

02.1 

-t  5  to  -  .9 

.5 

IEL510I 

95-135. 

110-120 

50  ±  10% 

08.5 

-i  .5  to  -  .9 

1.0 

IEL520I 

195  255 

220-240 

50  ±  10% 

04.3 

-i  .5  to  —  .9 

1.0 

WRITE  TODAY  FOR 
COMPLETE  INFORMATION 
4099  MEADOW  STREET 
BRISTOL,  CONNECTICUT 


mi  SUPERIOR  ELECTRIC  co^ 

BRISTOL,  CONNECTICUT 


POWERSTAT  VARIAILE  TRANSFORMERS  •  VOLTBOX  A-C  POWER  SUPPLY  •  STABILINE  VOLTAGE  REGULATORS 
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INOUItllS  WILL 
•I  PROMPTLY  HANDLED 


*TORCOFILTOWN,  Tor-co- 
fil’-town  •  •  n.  Toroidal  Coils 
and  Filters  of  OutstandinK 
Quality  and  Performance  as 
produced  by  Burnell  &  Co^ 
Exclusive  Manufacturers  of 
Communication  Network  Com¬ 
ponents. 


&  Co4fvpxi4^ 

YONKERS  2.  NEW  YORK 


Consistent  with  our  claim  that  we  are  spe¬ 
cialists  in  the  field  of  audio  filters  and 
related  networks,  we  are  continually 
expanding  our  range  of  products  to  satisfy 
nearly  every  application  that  requires  fil¬ 
ters.  Uur  intense  development  program  has 
made  it  possible  for  us  to  lead  the  way  in 
the  manufacture  of  suh-miniature  types  as 
well  as  many  others  up  to  and  including 
crystal  filters.  U'e  have  made  great  strides 
toward  simplifying  the  design  and  manu¬ 
facturing  problems  of  crystal  filters  which 
have  formerly  been  the  primary  cause  for 
their  high  cost.  This  has  made  them  more 
readily  available  for  applications  which 
could  not  formerly  afford  them. 

U’e  take  pride  in  the  assistance  we  have 
l>een  able  to  render  our  customers  in  solu¬ 
tion  of  their  problems  and  can  assure  you 
that  your  inquiries  will  receive  the  same 
prompt  and  detailed  attention  as  do  your 


4LL  rrPFS  4RE  /4V4IL4BLE 
HEKMETICALLY  SE4LE0 


EXCLUSIVE  MANUFACTURERS  OF  COMMUNICATIONS  NETWORK  COMPONENTS 


^R^\/£R£  "KNOW  HOW" 

made  premium  metal 
unnecessary! 


TeJeral  Soark  STPS  PanelhoarJ,  muje 
by  the  Federal  Electric  Products  Company, 
Seuarh  5,  iV.  J. 


Showing  the  sure-contact  spring  in  switch 
assembly. 


These  are  the  three  cur- 
rent-carrying  parts. 


recommends  that  a  customer 
switch  to  a  metal  that  costs  more 
per  pound,  because  its  use  will 
make  the  finished  part  more  effi¬ 
cient  or  less  costly.  On  the  other 
hand,  sometimes  economy  can  he 
achieved  by  specifying  a  non- 
premium  metal.  It  all  depends 
upon  the  nature  of  the  finished 
part,  the  fabrication  methods,  and 
the  conditions  of  use.  Take  this 
Federal  Noark  Type  NTPS  panel- 
board,  a  combination  fuse  block 
and  circuit  switch.  The  contact 
fingers  in  this  originally  were  to 
be  made  of  a  special  spring  alloy 
carrying  a  premium  of  about  13|f 
per  pound.  The  question  was 
asked,  naturally  enough,  if  this 
was  absolutely  necessary.  Federal 
and  the  Revere  Technical  Advisory 
Service  collaborated  closely,  and 
it  was  decided  that  electrolytic 
copper  should  be  perfectly  satis¬ 
factory  if  supplied  in  the  proper 
temper,  hardness  and  grain  size. 
Samples  as  recommended  by  the 


vice  were  tested  rigidly,  and  were 
found  to  perform  perfectly.  Revere 
is  proud  of  this  example  of  con¬ 
structive  collaboration  with  a  cus¬ 
tomer,  especially  since  the  panel- 
board  is  meant  for  heavy-duty 
light  and  power  control,  handling 
30  amperes.  Operation  is  excep¬ 
tionally  fast,  due  to  a  powerful 
spring-actuated  make  and  break, 
which  reduces  or  eliminates  arc¬ 
ing.  There  are  only  three  current 
carrying  parts,  each  heavy  and 
rugged  for  trouble-free  service. 
. . .  Revere  will  be  glad  to  cooper¬ 
ate  with  you  in  a  mutual  search 
for  the  non-ferrous  metal  that  will 
be  most  economical  in  your 
product. 

KgpeKB 

COPPER  AND  BRASS  INCORPORAHO 

Foamied  hy  Paul  Revtre  m  1901 
230  Park  Avenue.  New  York  17,  New  York 

Mi/lv  Bmltimort,  Md.;  ChicmgOt  tii;  Dftrwt, 
iMfVA;  Lot  Angeles  rnnd  Riverside.  Cnltf^ 
Seu;  Bedford,  Mmss.;  Rome,  N.  Y, 

Ssles  Offices  m  Prmcipnt Cities, 
Distri^ers  Everytvhere. 
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WORLD’S  FINEST 


CORED  SOLDER 


ERSIN 


PROVEN 


DEUDE  ON  THE 


ASSEMBLY  LINES 


ELECTRONIC 


EQUIfMENT 


3IS,  Broadway,  New  York  7, 
Inquirici  re|ardin|  ether  territo 


Hellier  House,  Albemarle  Street, 


TECHNICAL 

ADVANTAGES 


•  Three  separate  cores  of 
flux  eliminate  possibility 
no  flux  in  a  portion  of 
the  Wire,  which  may 
occur  m  Single  cored 
^■der.  Guaranteed  con* 
linuity  of  the  flux 
Stream  prevents  •*  dry  " 
ipintt.  I  e  those  having 
high  electrical  resistance. 


•  Although  thei 


ithlesssolder  Greater 
iverage  per  pound. 


Ersm  Flux  has  a  vigorous 
fluxing  action  and  pos¬ 
sesses  the  non-corrosive 
and  protective  features 
of  the  original  rosm. 


•  Soldered  joints  made 
With  Ersin  Flux  do  not 
corrode  even  after  pro¬ 
longed  exposure  to  any 
degree  of  humidity  It 
has  been  tested  under 
climatic  cond  tions  ran¬ 
ging  from  the  Arctic  to 
Che  Tropics 


IN  FLUX  AND 
CONSTRUCTION 
BUT  NEVER 
EQUALLED  ! 


surface  tension  of  molten 
solder,  causing  it  to  wet 
metals  rapidly,  increasing 
speed  of  operation  with 
resultant  production 
ec  onomies. 


••  There  t$  hardly  any. 
thing  in  this  world  that 
some  man  cannot  make 
a  little  worse  and  sell  t 
little  cheaper  and  the 
people  who  considei 
only  price  are  this 
man's  lawful  prey." 

RUSKIN 


obiectionable 


•  Leaves  nothing  but  pure 
rosin  on  the  work  after 
soldering,  and  may  be 
used  wherever  plain 
rosm  IS  specified  Com¬ 
plies  With  all  pertinent 
Federal  Specfications 


PORMID 

Chrom* 

Cebolt 

Tungiftn 
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for... 

Better, 

Faster 

Service 


You  don’t  get  "Lost  in  the  Shuffle”  when  yon 
Come  to  INDIANA  for  PERMANENT  MAGNETS 


INDIANA 

PERMANENT 

MAGNETS 


THE  INDIANA  STEEL  PRODUCTS  COMPANY 


rttfuest  on  your  business  letterhead  will  bring  you 
ISDIASA*S  32-page  Permanent  Magnet  Design 
Manual.  Please  ask  for  Rook  4H-99. 


Every  INDIANA  Permanent  Magnet  is 
designed  and  produced  in  this  modern 
plant  at  Valparaiso,  where  INDIANA 
has  been  located  for  more  thon  40  years. 


Mr  checking  delivery  —  you  can  look  to 
INDIANA  for  on-the-spot  ser\  ice  and 
genuine  personal  interest. 

YOU  PROFIT  MANY  WAYS 
hen  you  deal  with  INDIANA,  it’s 
like  adding  the  finest  facilities  as  a  de¬ 
partment  in  your  owt>  or><ani/.ation  — 
pattern  making;  casting;  sintering;  heat 
treating;  finishing;  magneti/.ing — plus 
technical  knowledgt  with  experience 
and  foresight,  get  helpful  aid  in 

designing  to  cut  c  ists  .  .  .  uniform 
high  energy  for  e>  e  ’  application  .  .  . 
magnets  that  are  It  pays  to  call 

in  INDIANA.  Do  it  now  ! 


YOU  SAVE  VALUABLE  TIME 

riiat’s  why  —  whether  your  joh  is 
standard  or  "special”;  whether  you 
want  design  suggestions  or  quick  quo¬ 
tations;  whether  you’re  placing  orders 


INDIANA,  the  nation’s  largest  pro¬ 
ducer  of  permanent  magnets,  assures 
the  fastest  customer  service  by  having 
all  departments  and  facilities  combined 
at  one  location.  Prompt  engineering 
recommendations  always  reflect  the 
latest  in  research.  Orders  are  entered, 
executed,  and  shipped  as  one  responsi¬ 
bility.  I'hus,  INDI.ANA  does  business 
man-to-man,  and  buyers  like  it. 


INDIANA'S  wlA. 
v«p|«ty  •! 

•tl^yD  pr«cif* 

f«r  Vll  WD«D. 
CAST 

Alnico  I,  II,  III, 

IV,  V,  VI,  XII 
Cobalt 
Cunico 
IndoMoy 
SINTIRIO 
Alnico  II,  IV,  V 
Indolloy 
Voctoltfo 
DUCTIll 
Cunico 
Cunifo  I,  II 
Silmonol 


Genual^  —  DEVELOPMENTS  THAT  CAN  HELP  YOU^ 


Divisian  of  GIOIE-UNION  INC.  •  Milwookec 


Centralab  Announces  the  NEW 
MODEL  2  RADIOHM  CONTROL! 


OTHER  MODEL  2 
RADIOHM  CONTROLS 


1  '! 

Left:  plain  type.  Right:  plain 
typo  —  concentric  shaft,  twin 
with  taps. 


Left;  switch  type — with  tops. 
Right:  switch  type — twin. 


ALL  MODEL  2  CONTROLS  ARE  %"  IN  DIAMETER  —  RATED  AT  H  WAH. 


Hi  ki  ihi  y  .\ki  !  (  ctUr.ilab's  Moiltl  2  Kadiohin  Controls. 
I)esij;ntd  by  skilled  (’entralab  engineers,  these  new  e|uality 
controls  are  used  in  television,  radio,  sound,  motion  picture 
and  other  electronic  equipment.  Precision-built  with  a  spe¬ 
cial  composition  resistance  material  securely  bonded  to  a 
high  quality  phenolic  base,  they  give  you  lower  noise  level 
.  .  .  longer  life.  Yes —  examine  the  new  CRL  Model  2 
R.uliohms  and  see  why  it  will  pay  you  to  use  these  finer  con¬ 
trols  in  the  equipment  you  manuf-iiturc  See  how  Moilel  2's 


clinched  terminals  insure  firm,  positive  connections.  See  how 
.Model  2’s  complete  line  of  J  basic  switches  (“>,  S  and  I 
amp.)  gives  you  24  switch  combinations  for  real  flexibility 
in  application  and  design.  See  how  Model  2's  tap  positions 
at  50  and  62*/’  percent  of  rotation  simplify  wiring 

problems.  Yes  —  check  a//  of  the  o/tlslMiJing  ajuuuges  of 
Centralab's  fine  new  Model  2  Radiohm  Controls  and  you'll 
agree  they're  the  right  controls  for  you.  For  complete  in¬ 
formation,  see  your  Centralab  representative  or  write  direct. 


14  Good  Reasons  Why 
CRL’s  Model  2  Radiohm  is  the  Control  for  You! 


].  —  with  positive  ilctent  m  Uith  t)n  anJ  ori 

posiiiotis.  Ttrmi»uit  —  With  surtaxes  elevated  to  clinnnatc 
danger  ot  vhortin^  to  tovcf  IkIc  dunicft:  t. 

simrlifici!  w  trin^  . . .  Iiot  tin  di|  peJ  tot  e.isv  soiiierini;  .  .  . 
nic.hanujl  UkL  to  prevent  Ittosenirn'  in  volJenn^  operations. 

2.  (Cadmium  platcJ  steel  ioitt  voinpletclv  shields  resistor 

3.  Infului-’f's  hii:h  shelcitriv  sticnttii  j  trnuts  bte.ikd‘-vk  n 
test  at  UKM)  volts  R.  M.  S.  Dust  and  dirt  van  t  >:et  i:. 

4.  Stof'.  ot  tup  design,  provules  superior  swittl.  sh'diiin. 

.  .  .  mvev  you  exttilcnl  torque  strength  without  disttirt. on. 

5.  Hikth  grade  laminated  phenolit  sho.  maintains  high 
insulation  resistanee  (under  humidity  vonslitions.  I 

6.  f  ontact  Spring  gives  you  double  wiping  contacts  on  both 
resisMr  and  center  terminal  ring  ...  is  accurately  formed 
to  maintain  unitorm  pressures  and  mmimiae  n*  ise. 

7.  ricctro  tin  plated  h  rminjis  provide  soldering  ease.  Tightly 
crimped,  terminals  give  you  direct  contact  to  resistor . . .  assure 


constant  contact  under  Immidity  and  soldering  conditions. t 

8.  is  made  of  spciiai  rcsistan.e  material  bonded 
to  fiigh  quality  phenolu  tor  smo*  tfi  operation,  low  noise 
level,  outstanding  humiditv  efuravtenstus. 

9.  ('admium  tipped  .rw;,r  provides  easy  soldering 

.  .  .  g«>od  sficlt  life  without  oxidation.  Adequately  lubri¬ 
cated  for  gohl  rotation  hfe.  center  terminal  is  tinished 
to  give  you  smooth  take  ott  .  .  .  minimum  noise. 

10.  Laminated  phenolic  mtintains  high  insulation 

resistance  funder  humidity  conditions,  i 


12.  Cadmium-plated  steel  hu^hinf. 
and  fit  to  shaft  for  smo-ith  rotation. 

13.  Rttaintn^  r/irg. 

14.  ShaU.  Unlimited  variations  as 
specific  ations. 


Pentode  Coupljte  consists  of  plate 
lead  and  grid  resistors,  plate*  by  pass 
and  coupling  capatib  rs  Minirnuin 
solderul  connettions  speed  produetion 


This  is  the  new  CRT  Vertical  Intc- 
!!.fatof  Setuofi  used  in  1  sets. 
Variations  of  this  C  entralab  Setuorl 
are  a%ailahle  on  special  order 


3  In  its  Lcier  Sn  itch.  Centralab  guar¬ 
antees  a  niininiuni  life  of 
cycles  Here’s  the  reason:  an  exclu 


cycles  Here’s  the  reason: 
sive  new  coil  spring  index 


Great  step  forward  in  switching  is 
(;RI.  s  New  Rot.it)  Coil  jnJ  Cjni  In- 
Jt  \  Suite/)  Its  Coil  spring  gives  you 
smoother  action,  longer  life 


Centralah's  development  of  a  revolutionary,  new  SliJe  Suitch  gives  you  improved 
AM  and  F.M  performance'  Flat,  horizontal  design  saves  valuable  space,  allows  short 
leads,  convenient  liKation  to  coils,  reduced  le.id  inductances  for  increased  etficiency 
in  low  and  high  frequencies  C.RI,  SliJe  Suitchet  are  rugged  and  dependable 


Model  "1"  R.iJiohm  control  —  plain 
and  sw  itch  types  —  is  no  larger  than 
a  dime  I  specially  designed  for  min¬ 
iature  applications. 


Centralah's  TC  (Temperature  Compensating)  Tubular  lli-Kapt,  left,  are  the  most 
stable  capacitors  available  Vi'ith  TC  lli  Kjpt.  there's  practically  no  variation  due 
to  aging  or  changes  in  temperature  or  humidity.  For  applications  where  tempera¬ 
ture  Compensation  is  unimportant,  use  Tubular  BC  llt-Kups.  right. 


For  by  pass  or  coupling  applications, 
check  Ceniralab  s  original  line  of  ce¬ 
ramic  disc  III  K.ip<.  Disc  lli-Kjpi  are 
smaller  than  a  dime! 


llt-l’o-K.ipi  are  tiller  and  bypass 
capacitors  combining  high  voltage, 
small  size  and  variety  of  terminal 
connections  to  fit  most  TV  needs. 


CRL’s  new  Tubular  Trimmers  come 
in  3  basic  types,  3  capacity  ranges. 
Tinnerman  locknut  and  adjusting 
screw  available  on  special  request. 


I 


Kum  ciiruu 


Choose  From  This  List! 


Centralab  Printed  Electronic  Circuits 

973  —  Ampec  —  three-tube  P.  E  C.  amplifier. 

42-6  —  CouPLATE  —  P.  E.  C.  interstajje  coupling  plate. 

999  —  Pentode  Couplate  —  specialized  P.  E.  C.  coupling 
plate. 

42-9  —  FilpeC  —  Printed  Electronic  Circuit  filter. 

Centralab  Capacitors 

42-3  —  BC  Tubular  Hi  Kaps  —  capacitors  for  use  where 
temperature  compensation  is  unimportant. 

42-4  —  BC  Disc  Hi-Kaps — miniature  ceramic  BC  capacitors. 

42-10 —  Hi-Vo-Kaps —  high  voltage  capacitors  for  TV  appli¬ 
cation. 

695  —  Ceramic  Trimmers  —  CRL  trimmer  catalog. 

981 — Hi-Vo-Kaps  —  capacitors  for  TV  application.  For 
jobbers. 

42-18  —  TC  Capaotors  —  temperature  compensating  capaci¬ 
tors. 

814  —  Capacitors  —  high-voltage  capacitors. 

975  —  FT  Hi-Kaps  —  feed-thru  capacitors. 


Centralab  Switches 

953  —  Slide  Switch  —  applies  to  AM  and  FM  switching  cir¬ 
cuits. 

970  —  Lever  Switch  —  shows  indexing  combinations. 

995  —  Rotary  Switch  —  schematic  application  diagrams. 

722  —  Switch  Catalog  —  facts  on  CRL's  complete  line  of 
switches. 

Centralab  Controls 

42-7  —  Model  "1”  Radiohm  —  world’s  smallest  commercially 
produced  control. 

697  —  Variable  Resistors  —  full  facts  on  CRL  Variable 
Resistors 

Centralab  Ceramics 

720  —  Cera.mic  Catalog  —  CRL’s  steatite  and  ceramic  prod¬ 
ucts. 

General 

26  —  General  Catalog  —  Combines  Centralab’s  line  of 
products  for  jobber,  ham,  experimenter,  serviceman  or 
industrial  user. 


Look  to  CENTRALAB  in  1949!  First  in  component  research  that  means  lower  costs  for  the  electronic 
industry.  If  you’re  planning  new  equipment,  let  Centralab’s  sales  and  engineering  service  work  with  you.  For 
complete  information  on  all  CRL  products,  get  in  touch  with  your  Centralab  Representative.  Or  write  direct. 


CENTRALAB  203 

Divition  of  GlobO'Union  Inc. 

900  East  Keefe  Avenve,  Milwaukee^  Wisconsin 

Yes->l  would  like  to  hove  the  CRL  bulletins,  checked  below,  for  my  technical  library! 


□  973 

C  42  9 

n  42  18 
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Nome 


TEAR  OUT  COUPON 

—  for  the  Bulletins  you  want  - - - 

Cen^al^ 

Division  ef  610BI-UNI0N  INC.  •  MUlwoukee 


Address 


lcomdA 


^^^IjiWBliBIfiKUflill^lt^^illilusljlidiluiMiiAidiuiii^^H  * 

^^^^HIi®WvVTTnWririfTT75!*T7«5TwT*TiTlW9T^T«WSiT59w«r 

iTfUDiTl 

Large  Telephone 


LEADING  SUPPLIER  OF  RELAYS  TO  INDUSTRY 


549  WEST  WASHINGTON  BOULEVARD,  CHICAGO  6,  ILLINOIS 
Export.  2020  Engineering  Sui/ding  ,  Chicogo  6,  fffinois,  U  S.A 


Factory  of  Pnncefon,  /ndiono 


Medium  TelepH* 


18 
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L 


DRIVER-HARRIS 


Wire  and  Ribbon  ’ '  . 

Resistor  and  Radio  Alloys 


FOR  RESISTANCE 

There  are  Driver-Harris  AUo}S  for  every  clcciriial  resistance  requirement. 
Most  widely  used  are : 

.  .  .  Niehrom**  and  Nichrome*  V,  for  winding:  large  value  resistors  where 
os'crall  sire  is  limited,  hut  dependability  is  a  must. 

.  .  .  Mongonin,  for  fixed  stability  and  constant  resistance  under  normally 
variable  operating  conditions;  examples  being  precision  bobbins, 
potentiometers.  National  bureau  of  Standards  type  resistance  standards. 
.  ,  .  Advance*,  most  frequently  specified  for  precision  resistors  in  electric 
meters  and  laboratory  testing  desites,  because  in  its  finer  sires  it  has  a 
temperature  coefbtieni  of  only  :;-.tXXK)2/*C. 

.  .  .  Karma*,  high  ohmage,  800  ohms/cmf  at  20'’C.  mAes  possible 
extremely  small  resistors.  I:specialty  suitable  for  service  in  resistors 
requiring  negligible  temperature  coefheient  of  resistance.  Thermal  e.m.f. 
against  copper  only  .002  millisiilts  /’C.  between  0*C.  and  IOO*C.  Vi'here 
meihanical  strength  is  important,  larger  di''meter  Karma  wire  can  be 
used  for  a  gisen  resistance  per  fixil. 

.  .  ,  Plus  a  total  of  more  than  80  electrical  heat  and  corrosion-resistant 
alloys  whiih  singly,  or  in  combination  fill  any  electrical  resistance 
specifications. 


Always  abreast  of  the  latest  developments  in  radio  metallurgy,  Driver- 
Harris  has  been  headquarters  for  Radio  Alloys  since  the  earliest  days  of 
the  industry.  In  greatest  demand  are: 

.  .  .  Nickel  and  NIchrome*,  for  plate  strip.  Thin  but  rigid,  they  take  a 
tightly  adhering  heat  radiation  coat. 

.  ,  ,  Gridnic*  Alloys,  having  a  very  low  electron  emission  —  especially 
suitable  in  tubes  where  back-emission  is  involved. 

.  .  .  Cathode  Sleeve  Material:  special  melted  Nickel  Alloys  to  meet  any 
emission  requirements. 

Other  widely  accepted  D-H  .Alloys,  meeting  or  exceeding  most  radio 
specifications  are;  Siltar*,  Alloy,  Alloy,  and  Sictel  "A" 


For  •fRcitncy  and  dopondability  — 

Specify  Electrical  Resistance  and  Radio  Alloys  by  — 

If  Driver-Harris 

'  COMPANY 

HARRISON  •  NEW  JERSEY 

MANCHCS:  Chlcoga  •  Dafralt  •  Clevolcmd  •  lot  Anfolat  •  Son  SronclKa 
Tha  ■.  OIIENING  WISE  COMPANY,  ITD.,  Homilton,  Onlorio,  Conodo 


Trade  Mork  Keg.  U,  S.  Pot.  Oft. 


Designed  for  Application 

MU  METAL  SHIELDS 

The  James  Millen  Mfg.  Co.  Inc.  has  for  many  years  Many  production  problems,  however,  make  desirable  ’ 

specialized  in  the  production  of  magnetic  metal  cathode  special  shields  designed  in  conjunction  with  the  special- 

roy  tube  shields  for  the  entire  electronics  industry,  ized  requirement  of  the  basic  apparatus.  Herewith,  are 

supplying  magnetic  metal  shields  to  manufacturing  illustrated  a  number  of  such  custom  built  shields.  Our 

companies,  laboratories  and  research  organizations.  custom  design  and  fabrication  department  is  at  the 

Stock  shields  are  immediately  available  for  all  of  the  service  of  our  customers  for  the  development  and  manu- 

more  popular  sizes  and  types  of  cathode  ray  tubes  as  facture  of  magnetic  metal  shields  of  either  nicoloi  or 

well  as  bezels  for  2",  3"  and  5"  size  tubes.  mumetal  for  such  specialized  applications. 

Millen  magnetic  metal  shields  are  illustrated  and 
described  in  the  new  printing  of  our  Loboratory  Equip¬ 
ment  catalogue,  a  copy  of  which  will  be  mailed  upon 
request. 


JAMES 


MILLEN 

MAIN  OKKICF. 


MEG. 

AND  KAiriOKV 


CO., 


MALDEN,  MASSACm  SETTS,  L.S.A. 
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TRANSFORMERS  AT  WORK— JAN 

I 

I 

Why  JAN?  ! 

For  many  years  the  manufacture  of 
transformers  was  controlled  by  in¬ 
dividual  manufacturer’s  ingenuity 
and  ability  together  with  his  cus-  | 
turner’s  desires  and  reciuirements. 
Inevitably  there  were  as  many  dif-  | 
ferent  constructions  and  variations  i 
for  any  one  type  of  transformer  as 
there  were  manufacturers  and  cus¬ 
tomers.  Kach  design  duplicated 
the  function  of  another  and  yet,  no 
two  were  physically  interchange¬ 
able. 

This  became  most  obvious  at  the 
l>eginning  of  the  last  war  for  each 
branch  of  the  government  .services  j 
had  its  own  specification  for  com- 
ponents-transformers  as  well  as  all 
other  electronic  components. 

Development  of  new  equipment, 
production  on  existing  designs,  and 
replacement  of  parts  for  existing 
equipment  all  presented  their  own 
problems  when  it  came  to  duplica¬ 
tion  and  interchange  of  supplies. 
Standardization  was  impt  ratire! 


How  JAN? 

Therefore,  the  Standards  Agency 
was  established  by  the  Armed 
F'orces  to  correlate  manufacturing 
procedures  and  devi.se  one  best  de¬ 
sign  for  a  particular  job-  -satisfac¬ 
tory  to  all  military  arms,  readily 
available  and  always  interchange¬ 
able. 

Transformers  created  a  much 
greater  problem  than  other  com¬ 
ponents  due  to  the  many  styles  and 
variations  in  existence,  nevertheless 
standard  specifications  for  the  vari¬ 
ous  components,  including  tran.s- 
formers,  were  devised  by  the 
Standards  Agency  thru  study,  de¬ 
velopment  and  constant  testing. 


Now  —  KENYON  gives  you  the  complete  story  on  JAN. 
Since  the  inception  of  Joint  Army  and  Navy  specifica¬ 
tions,  KENYON  has  built  jAN-type  transformers  for  lead¬ 
ing  manufacturers  throughout  the  country. 

For  more  than  20  years,  the  KENYON  "K"  has  been  a 
sign  of  skillful  engineering,  progressive  design  and 
sound  construction. 


Thru  extensive  research  in  new 
products  and  methods,  we,  at  Ken¬ 
yon,  are  able  to  prfuluce  high  qual¬ 
ity  transformers,  in  accordance 
with  the  Jan  Specification  for 
transformers,  namely  JAN-T-27. 

If  you  have  any  questions  on  JAN 
Transformers,  do  not  hesitate  to 
call  upon  Kenyon’s  engineering 
staff. 


Consult  our  engineering  staff  today  on  your  JAN  prob¬ 
lems  —  at  no  obligation  to  you.  Call  or  write  now  for 
a  representative. 


“  Ksnvon  ■ 

TRANSFORMER  CO.,  Inc. 

840  BARRY  STREET  •  NEW  YORK  59,  N.  Y. 
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RcchwHon  in  nqiripniMil  wniglit— 
opnntng  nnwdnftign  immI  prodwc* 
Mon  snvMiiP  potsibiliHos. 


Reduction  m  the  size  of  magnetic 
frame,  with  corresponding  cost 
reduction  possibilities. 


Keai 
frarr 
H  redu 


Use  of  smaller  amounts  of  mag¬ 
nets  to  do  the  same  job. 


AVAILABLE  IN  CAST  FORM,  ALNICO  5  DG  NOW  OFFERS 
MANUFACTURERS  THESE  ADDITIONAL  ADVANTAGES: 


Available  from  production,  cast  Alnico  5  DG  is  ready  to  provide  manufacturers  of 
radio  speakers,  magnetic  separators,  meters,  instruments,  and  other  industrial  prod¬ 
ucts  with  the  greatest  external  energy  and  residual  induction  of  any  permanent 
magnetic  material  known  to  us  today. 
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ALNICO 


VERSION  OF  PROVEN  MAGNET 
NOW  OFFERS  GREATER 
AVAILABLE  ENERGY 
THAN  EVER  BEFORE 


Now— the  G-E  Alnico  5  DG  permanenUmagnet  offers  manufacturers  greater 
available  energy  than  ever  before!  Results  of  the  continuing  program  of 
G.  E.  research  and  development— a  change  in  the  manufacturing  process 
which  aligns  the  crystal  structure  of  the  magnet  in  the  direction  of  magneti¬ 
zation— has  been  incorporated  in  the  product  of  Alnico  5  DG. 


Here  is  the  Alnico  5  DG  compared  with 
Alnico  5.  Note  the  directional 
grain  structure  that  imparts  a  greater 
energy  potential.  Note  the  reduction 
of  size  in  Alnico  5  DG. 


Alnico  5 


Hysteresis  and  energy  curves  for  Alnico  5  DG. 


Hysteresis  and  energy  curves  for  Alnico  7. 


Here  is  a  new  permanent  magnet  speciticaiiy  developed  by  G.  E.  for  applications 
where  a  high  demagnetization  force  is  present.  In  such  applications  as  motors,  gen¬ 
erators,  and  variable  air  gap  devices,  new  Alnico  7  shows  a  higher  coercive  force 
than  any  other  grade  of  Alnico. 

For  more  information  on  these  magnets  or  others  in  the  G-E  permanent  magnet  line, 
please  write  on  your  company  leHerhead  to  Section  14-9,  Chemical  Department, 
General  Electric  Company,  Pittsfield,  Mass. 


GENERAL  #  ELECTRIC 
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PURITY  IN  POWER  CONVERSION 


-  BRADLEY 
SELENIUM 
RECTIFIERS 


»pcrtion  for  unrertaintirs.  Bradley  Selenium  Recti¬ 
fiers  perform  acrordingt  to  rating. 

Bradley  makes  selenium  rectifiers  to  meet  prac¬ 
tically  every  power  conversion  need.  .4  complete 
line  of  copper  oxide  rectifiers  is  also  available.  Our 
engineers  will  be  glad  to  work  with  you  on  the 
selection  or  development  of  the  right  rectifier  for 
your  application.  We  can  move  fast  on  special 
requirements. 


Developed  after  five  years  of  research,  the  Bradley 
Vacuum  Process  insures  low'  cost  selenium  rectifiers 
with  uniformity  of  rating.  Power  conversion  is  pre¬ 
dictable,  accurate  and  efficient.  Improved  product 
performance  is  assured.  f 

The  Bradley  Vacuum  Process  removes  impurities 
from  the  selenium  and  simultaneously  prevents  con¬ 
tamination  during  manufacture.  Every  production 
operation  is  precisely  controlled  —  no  hidden  vari¬ 
ables  that  necessitate  exhaustive  post-production  in- 


^  SE  ll-SariM 

Rated  from  50  ma  up,  these  recti¬ 
fiers  are  avoilable  hermetically 
sealed  or  protectively  coated.  Ex¬ 
cellent  thermal  characteristics, 
economical  in  size  and  weight. 


WRITE  FOR  YOUR  COPY 


of  "The  Bradley  Line",  booklet 
showing  many  additionol  rectifier 
and  photocell  models. 


84  MEADOW  STREET,  NEW  HAVEN,  CONNEaiCUT 
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A  BETTER  TUBE  FOR  EQUIPMENTS  USING  TYPE  892 


t: 


ML-5668 

(WMi  A«BwiMHe>SMl  Walar  JmIhI)* 

DIVILO^ID  iY  MACHLITT 
FOR  10-20  KW  iLICTRONIC 
HIATINO  IQUIRMINT 


*Provides  instant  tube  replacement 
without  use  of  tools. 


The  Ml.-.VWit!  isi  “cusloni-niade"  to  the  requirements  of  K.  f'.  Heating 
service,  hor  this  |>ur|iose  it  is  su|)«*rior  in  every  respect— inethanical 
and  electrical— to  the  J>*t2  t\|>e.  which  heretofore  has  been  the  <inK 
tube  available  for  tin'se  sockets.  Like  the  \1L-.t6T)(>.  (water-cooled 
version  of  the  ML-.vfibTl.  its  design  reflects  the  result  of  Machlett's 


HERE'S  WHY  THE  ML-5668 
WILL  GIVE  YOU  SUPERIOR 
LOWER-COST  PERFORMANCE 


analysis  of  the  ojverating  conditions  electron  tubes  must  satisfy  to 
give  satisfactorv  industrial  service. 


Replacement  of  tube  892  by  the  ML-5(j6}5  will  assure  you  better— 


ML-5606 

This  tube  is  designed  to  super¬ 
cede  l)pe  892  in  R.  F.  Healing 
equipments  and  directly  replaces 
it  without  equipment  modifica¬ 
tions.  The  ML-j606  incorporates 
all  ol  the  features  of  the  ML- 
.SfifiB  except  that  it  is  provided 
with  a  standard  type  892  anode 
to  fit  existing  892  sockets. 


Machlett  has  develojted  a  complete  line  of  improved  tubes  for  a 
wide  range  of  power  applications.  These  tubes  and  full  details  regard¬ 
ing  their  advantages  in  industrial  service  over  standard  communica¬ 
tion  tyjK-s  mav  be  obtained  from  the  Gravbar  Klectric  Company.  If 
you  are  contemplating  the  use  of  electronic  heating  or  merely  replac- 


^  Specially  proresced  heavy-wall  anisde. 
Increased  plate  dissipation  capability — 
no  hot-spotting  or  anode  pnneture  dne 
to  transient  overloads. 

^  Completely  new  and  ruggedized  elec¬ 
trode  structure.  Minimizes  possibility 
of  inter-element  shorts  resulting  from 
rough  handling  or  vibration. 

^  Kovar  seals.  Insure  stress-free,  sturdier 
metal-glass  seals.  Danger  of  breakage 
reduced  over  73%.  More  stable  internal 
structures. 

^  Machlett  high  voltage,  high  tempera¬ 
ture  exhaust.  Cleanest  possible  internal 
parts — your  assurance  against  tube 
gassiness  and  flash-arcing,  which  lead 
to  early  tube  failure. 

^  Improved  filament  design  eliminating 
troublesome  guides  ami  tension  springs. 
Balanced  magnetic  stress  contributes  to 


uniform  evaporation  and  longer  fila¬ 
ment  life. 


wc  suggest  you  contact  vour  nearest 


MACHLETT  LABORATORIES 

Springdale, 
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Manufactjurers  of  electriicai  apparatus  and 
appliances,  repair  and  maintenance  depart¬ 
ments  and  rewind  shops  will  find  MIRAGLAS* 
CORDS  ideal  wherever  a  low-cost  high  qual¬ 
ity  binder  twine  or  high  strength  tension 
member  is  required  for  .  .  . 

banding  field  and  armature  coils... 
wrapping  string  bands  on  small  armatures 
...  protecting  front  of  commutator  V-ring... 
reset  strings ..  .tying  slot  insulation  .  .  .  bind¬ 
ing  on  V-ring  extension  ...  filling  in  winding 
coils ...  lashing  ends  of  coils  in  large  motors 
and  generators  —  and  when  wax-treated 
for  assembling  and  tying  wire  harnesses. 


A  PAtTIAl  LIST  Of  M-A  AKOlHICTSs  FIBEROUS  VARNISHED  TUBING.  TAPE  AND  CLOTH  •  INSULATING  PAPEIS 
AND  TWINES  •  CABLE  FILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM¬ 
POUNDS  «  FIBERGLAS  SATURATED  SLEEVING  >  ASBESTOS  SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  CLOTH  AND 
TAPE  •  MICA  PLATE.  TAPE.  PAPER.  CLOTH,  TUBING  •  FIBERGLAS  BRAIDED  UEEVING  •  COHON  TAPES.  WEBBINGS  AND 
SLEEVINGS  •  IMPREGNATED  VARNISH  TUBING  •  INSULATED  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  TUBING 
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PRICE 


CYCLO-TROL 
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The  CYCIO-TROI*  Regijier  ii  the  latest  addition  to  the  well- 
known  line  of  Cyclotron  Impulse  Registers.  The  some  principle 
of  operation  which  has  gamed  for  these  registers  such  wide  use 
and  recognition  is  applied  in  this  new  unit  to  provide  accurate 
control  over  o  wide  range  of  mechanical  cycles 

The  CYCIO-TROL  Register  has  two  colibroted  dials  which  con 
be  instantly  set  by  means  of  shaft  thumbscrews  to  any  number 
from  0  to  10,000.  When  pulsed  by  on  external  circuit,  the 
CYCIO-TROI  continues  to  register  until  the  preset  number  of 
counts  is  reached  At  this  point,  CYClO-TROl’s  output  circuit 
is  completed  and  o  contoct  is  mode  to  external  circuit,  thus 
actuating,  os  desired,  operation  under  control. 

The  CYCIO-TROI  con  be  reset  to  original  setting  by  merely 
pressing  the  button  on  top  of  register  By  this  simple  step,  repeat 
cycles  of  control  can  be  secured  os  many  times  as  desired. 


SPECIFICATIONS  AND  SPECIAL  FEATURES 

Counting  Rote: 

60  impulses  per  second  maximum 

ns  volts  A  C. 

Powtr  Supplied  to 
Impulse  Contoct: 

1 10  volts  D.C.’-self-contoined 

Output  Circuit: 

50  volts  O.C.  (direct  or  to  auxiliary  relay) 

Dimensions; 

7'x  4''x  4*  high 

Weight: 

5  pounds  (opprox.) 

Made  by  the 
Manufacturers  of 
these  Famous 
impulse  Registers 


APPLICATIONS  OF  CYCLO-TROL  REGISTER 

The  CYCLO-TROL  Register  is  mode  available  because  of 
insistent  demand  from  users  of  other  types  of  Cyclotron 
Specialties  Registers.  Here  are  only  a  few  of  the  many 
applications  of  this  new  unit  — 

"it  Counting  problems  involving  positive,  accurate  control 
over  any  number  of  revolutions  or  cycles  up  to  10,000. 

■if  Electrical  circuits  may  be  opened  or  closed  at  any 
predetermined  number  of  counts. 

•it  Ideal  for  ceil  winding  machines.  The  exact  num- 
l>er  of  turns  con  be  preset  and  machine  stopped  at 
exact  point,  making  possible  any  number  of  identical 
coils.  Operator  needn't  watch  counter. . .his  attention 
can  be  concentrated  on  winding. 


>Cyc\oUon 


ComponY 


*0W  PORTAIU  TCST  INSTIIU- 
MINTS  availabl*  in  DC,  Modal  901- 
•nd  AC,  Modal  904,  linglo  and  multipio 
ronfo*  of  wide  covorogo.  Encollant 
Kolo  roodoliility  and  shiolding.  Accu¬ 
racy  within  Vx  of  194. 


fAladal  423)  UlTRA-SINSITIVf  INSTIIU- 
MINTS  portobla  DC  and  AC  Tbormo 
inxtrumontc  for  procicion  maaturamanf 
of  potontiolt  and  minuto  currants  in¬ 
volving  alactronics,  Ihormo-couplas  or 
laboratory  rosoarch. 


SINSITIVI  RflATS  a  lino  of  sansHiva 
ralays  including  tho  Modal  70S  which 
providas  positivo  control  at  lovols  as 
low  as  Vt  microomporo.  Non-chattor- 
ing  mognotic  contacts  hondlo  up  to 
10  watts  at  120  volts. 


IModol  79$)  MUITI-AURAOSI  TUII- 
CHfCKfR  offoring  provision  for  tasting 
Rocoiving  Tubes  —  Voltage  Regulator 
Tubes— Light  Duty  Thyrotron  Tubes  such 
as  2A4-AD4-RR4-M5-205I.  Scale  is 
calibrated  "Good-Sod"  as  well  as  in 
mutual  conductance  range. 


TO  SPEED  ANO 
electronic  produc 
and  maintenance 


V  of  the  many  speciolii^ 

Tom  WESTON...  o«des.9"e<J^ 

electricof  and  electronic 

lesting,  and  maintenance.  Far 
_ ..antative.  or  write 


PANEL  and  SWITCHSOARO  INSTRU¬ 
MENTS  o  complete  line  of  instrumants 
in  oil  typos,  sixes  and  ranges  required 
for  switchboard  and  panel  needs  ,  .  . 
including  DC,  AC  power  frequencies 
nnd  radio  frequency,  rectifier  types 
and  D.S.  meters. 


IMadel  $97)  VOLT-OHM  MILLIAM- 
MITER  one  of  a  line  ef  pecket-sixe 
meters.  Model  497  combines  a  selec¬ 
tion  of  AC  and  DC  voltage,  DC  current, 
and  resistance  ranges.  Ideal  for  main¬ 
tenance  testing  and  many  inspection 
requirements. 


(Model  r$5)  INDUSTRIAL  CIRCUIT 
TESTER  a  versatile,  portable  tester  for 
labaratery  or  maintenance  needs, 
whore  an  ultra-sensitive  instrument  is 
required.  Provides  27  AC  and  DC  volt- 
oga,  AC  and  DC  current,  and  resistance 
ranges.  (DC  sensitivity  20,000  ohms 
per  volt.) 


(Model  779,  Type  I)  SUPER-SENSITIVI 
ANALYZER  small,  light,  compact,  24 
range  Velt-Ohm-Milliommoter  with  5 
DC  voltage  ranges,  sensitivity  of  1000 
or  20,000  ohms  per  volt.  AC  temporo- 
ture  compensated.  Self-contained 
power  supply.  Ideal  for  many  produc¬ 
tion  and  test  requirements. 


(Model  749)  ELECTRONIC  ANALTZIR 
incorporating  a  convontlonal  VoH- 
Ohm-Milliommeter  with  salf-containod 
power  source— a  high-impedance  elec¬ 
tronic  Volt-Ohmmeter  using  IIS  voH, 
40  cycle  power— a  stable,  prebo-type. 
Vacuum  Tube  Voltmeter,  for  use  to  300 
megacycles. 
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WINDING  HORIZONTAL  SWEEP  COILS 
FOR  TELEVISION  RECEIVERS 
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NO.  84  MACHINE  SET-UP  FOR 
niEVISION  HORIZONTAL 
SWEEP  TRANSFORMERS 

FIRST  SECTION 

Wire  375  turns  of  No.  28  single 
nylon  and  enamel  covered  wire 
(.0156  in.  O.D.) 

Cam  ®/g  in.  single  throw. 

Winding  speed  750  rpm. 

Wind  IVi,  using  gearing  48  or 
72  with  any  intermediate  gear  to 
mesh. 

Wire  guides  .018  in.  center  slot. 

Tension  medium  spring  in 
fourth  hole  from  top. 

Pressure  two  weights  on  trav¬ 
erse  frame  cord. 

Wind  four  coils  at  a  time. 

SECOND  SECTION 

Wire  1,000  turns  No.  33  single 
nylon  and  enamel  covered  wire 
(.0099  in.  O.D.) 


Cam  V2  in.  single  throw. 

Winding  Speed  750  rpm. 

Wind  2/3,  using  gearing  119-80 
with  any  intermediate  gear  to 
mesh. 

Guides  .018  in.  center  slot. 

Tension  sixth  hole  from  top. 

Pressure  two  weights  on  traverse 
frame  cord. 

Wind  four  coils  at  a  time. 

THIRD  SECTION 

Wire  1.000  turns  No.  38  single 
silk  and  enamel  covered  wire 
(.0065  in.  O.D.) 

Cam  3/32  in.  single  throw. 

Winding  speed  400  rpm. 

Wind  l/7th  using  gears  120-40- 
88-38.  (With  this  compound  gear¬ 
ing,  use  any  small  gear  on  the 
spindle  shaft  on  the  inside  of  the 
120-tooth  gear.  The  second  and 
third  gears  will  go  on  the  inter¬ 
mediate  stud  with  the  40-tooth 
gear  on  the  outside  and  the  88- 


tooth  gear  on  the  inside.  The  38- 
tooth  gear  will  be  on  the  clutch 
shaft,  and  should  mesh  with  the 
88-tooth  gear.) 

Wire  guides  .008  in.  center  slot. 

Tensions  light  spring  in  about 
the  third  hole  from  the  top. 

Pressure  one  pressure  weight  on 
the  traverse  frame  cord. 

Wind  one  to  four  coils  at  a  time. 

COIL  WINDING 
DEMONSTRATION  ROOM 

We  have  in  our  coil  winding 
demonstration  room  the  following 
complete  line  of  coil  winding  ma¬ 
chines:  84,  96,  98,  102,  103,  104 
and  105. 

We  invite  anyone  who  is  inter¬ 
ested  to  visit  our  demonstration 
room  and  view  these  machines  in 
operation. 


UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605  Providence  1,  R.  I. 

•  NBG.  u.  •.  FAT.  OFF. 


Fig.  2.  No,  84  Coil  Windor. 


FOUR  COILS  WOUND  AT  ONa  ON 
UNIVERSAL  NO.  84  MACHINE 


One  of  the  most  difficult  coils 
to  wind  is  the  so-called  horizontal 
sweep  or  fly-back  transformer  coil 
(Fig.  1).  This  can  best  be  wound 
on  the  No.  84  Universal  Coil 
Winder  (Fig.  2),  which  makes  it 
possible  to  wind  one  to  four  coils 
at  once  for  each  of  the  three 
sections. 


The  following  technical  data 
was  prepared  by  our  engineers  and 


The  tremendous  interest  in  tele¬ 
vision  all  over  the  country  has 
created  a  large  and  attractive  mar¬ 
ket  for  producers  of  component 
parts  for  TV  receiving  sets. 


For  complete  assurance  of  high 
quality  and  production  in  coils  for 
television  sets,  manufacturers  are 
using  Universal  Coil  Winders. 


is  intended  as  basic  information 
when  producing  the  horizontal 
sweep  coil  on  the  No.  84  machine. 

Another  component  coil  for  tele¬ 
vision  is  the  focus  coil,  which  is 
wound  on  the  No.  102  machine. 

Detailed  information  on  recom¬ 
mended  winding  practice  for  both 
these  coils  is  contained  in  Getting 
the  Most  from  Coil  Winding  — 
copies  of  which  we  will  be  glad  to 
send  you.  Ask  for  GMCW-L. 


Fig.  I.  HoriMontal  Sweep  Coil. 


A  transient  signal.,* 

IMAGINED  AT  4  KV...  ^...IfMAGED  AT  14  KVI 


Du  Mont  Oscillography  shows  the  difference . . . 


▲  At  low  operating  voltages  the 
▼  cathode-ray  tube  will  respond 
to  a  high-speed  transient  signal, 
but— only  at  high  voltages  is  the 
light  output  sufficient  to  SEE  and 
HECORD  if. 

Du  Mont  high-voltage  Oscil¬ 
lography  shows  you  the  differ¬ 
ence  with  these  actual  (unre¬ 
touched)  oscillograms,  and 
here's  how  it's  done: 


...with  DU  MONT  HIGH-VOLTAGE  CATHODE-RAY  TUBES 


Type  SKP-A  is  an  intensiiier-typc.  high- 
voltage  cathode-ray  tube  featuring  multiple 
accelerating  electrodes  lor  use  with  rcceler 
ating  potentials  up  to  25.000  volts,  without 
serious  loss  in  dellection  sensitivity.  Writing 
rates  in  excess  oi  280  inches  per  microsec¬ 


ond  have  been  recorded  with  this  tube 

Type  5XP-  has  operating  characteristics 
identical  with  those  ol  the  Type  SRP-A  ex¬ 
cept  lor  increased  deflection  sensitivity  in 
one  direction,  provided  by  specially  designed 


deflection  plates.  Especially  suited  lor  use 
with  wide  band  amplifiers.  Types  SRP-A  and 
SXP-  alike  are  capable  of  sufficient  light  out 
put  to  allow  projected  oscillograms.  Type 
SXP-  is  interchangeable  with  Type  SRP-A  ex¬ 
cept  for  slightly  greater  overall  length. 


. . .  with  these  HIGH-VOLTAGE  CATHODE-RAY  INSTRUMENTS 


Type  780-A  is  a  high-voltage  oscillograph 
lor  precision  measurement  ol  time.  Originally 
designed  to  measure  the  composite  televi 
Sion  signal,  it  has  found  applications  in  many 
other  fields.  Time  intervals  of  .025  microsec 
ond  can  be  measured,  using  time  base  vari 
able  from  1  to  IS. 000  microseconds.  Cali 
brated  delay  circuit  accurately  delays  sweep 
from  4  to  1.000  microseconds.  Video-ampli¬ 
fier  circuits  provide  uniform  response  up  to 
10  megacycles.  Internal  power  supply  pro¬ 
vides  accelerating  potential  up  to  14.000 
volts  to  a  Type  SXP-  tube. 

Type  38t-A  is  a  basic  cathode-ray  indi 
cator  utilizing  Type  5RP  A  tube.  Provision 
made  ior  either  capacitive  or  direct-coupling 
to  all  deflection  plates.  Displays  single  tran 


sient  writing  speeds  up  to  210  inches  per 
microsecond.  Internal  p>ower  supply  provides 
overall  accelerating  potential  of  8.000  volts: 
external  power  supply  can  be  used  for  higher 
voltages.  The  Type  286  A  Power  Supply  is 
especially  designed  for  use  with  the  Type 
281-A  indicator,  supplying  overall  accelerat¬ 
ing  potenial  of  29.000  volts. 

Type  250-AH  is  a  high-voltage  version  of 
the  versatile  Type  2S0-A.  High  voltage  Type 
SRP-A  lube  replaces  Type  SCP-A.  Provision 
is  made  tor  external  high-voltage  power  sup 
ply.  Type  2S0-AH  is  capable  of  recording 
writing  speeds  ten  times  those  recorded  by 
the  Type  250-A.  Using  Type  263  B  Power 
Supply,  accelerating  potentials  as  high  as 
13.000  volts  may  be  applied.  Sufficient  light 


output  to  project  oscillograms  up  to  30  feet 
with  Type  2542  Projection  Lens. 

Type  248*A  oscillograph  is  a  favorite  for 
high  frequency  research.  Self-contained,  it 
offers  a  medium  voltage  oscillograph  for  in¬ 
vestigating  pulses  containing  high-frequency 
components.  Vertical  amplifiers  uniform  in 
response  within  30%  from  20  cycles  to  5 
megacycles  per  second. 

With  addition  of  Type  263  B  Power  Supply, 
the  Type  248  A  becomes  a  high  voltage  oscil¬ 
lograph  for  observation  and  photography  of 
transients  ol  short  duration  and  extremely 
low  repetition  rates.  Accelerating  potentials 
up  to  14.000  volts  may  be  applied  to  a  Type 
5RP  A  tube. 


...with  these  HIGH-VOLTAGE  POWER  SUPPLIES 


Type  286-A  is  a  regulated  rectified  R  F 
type  high-voltage  power  supply  with  adjust¬ 
able  output  from  18.000  to  2S.000  volts.  De 
signed  lor  use  with  Type  201-A  indicator  or 


wherever  additional  high  voltage  is  required. 
Meter  indicates  output  voltage. 

Type  263-B  is  also  a  rectified  R-F  high- 


voltage  power  supply  delivering  from  6.000 
to  12.000  volts.  Designed  for  use  with  oscillo¬ 
graphs  employing  5RP-A  or  SXP-  tubes.  Light 
in  weight.  Meter  indicates  output  voltage. 


^  for  further  details  and  prires,  just  address  .  .  . 
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too  omp  t  700  amp  50  Volt  Aircraft 
filfront,  iff  m  k  2Vj** 


7  5  amp  filtron  for  50  V.O.C.  oporo- 
tion  *(z«  tv/' it  VU"  M  Vi" 


fllTElEO  IT  FIITION 
North  Amorkan  Aviation  F*M  lot 


FIITEIEO  IT  FIITION 
Itfvfclit  F  l4  Tliuntftrjtt 


FIITEIEO  IT  FIITION 
looiai  Slratacroittr 


FIITEIEO  ' 
IT  riiriON 
•  6-47  Stratojet 


FILTERED  BY 


QUALITY  *  STRICT  ADHIRENCE  TO  SPECIFICATIONS 


FIITEIEO  IT  FIITION 
lorm^  (  97  Stfololroifhier 


FltTElEO  IT  riLTIM 
Fgir(kil4  (-1I9A  ft<h«l 


FIITEIEO  IT  FIITION 
loting  I  SO  Swptifoilrm 


FILTERS  FOR 

28  VDC,  120  VDC,  60  cycle. 
400  cycle  and  1200  cycle 
military  equipment 


L 

I  Sfiiofdod  j 

iph«rico/-$«at  Tormina/  1 

1  fihron  —  datignmd  for  continuous  Nigh  1 

1  ottonuotion  from  T50  kc  to  wo//  obovo  1 

1  700  me 

iLfdEbvu^ 


tub*  -ou 

b.rl. 

iBprop®**  ® 

rot  only  to 
or  th.  •tto't'Oj',* 

covered  ^ 

,lr  erountl  the 
l.portent  end  »e 
to  5000  wni*“* 
after  teeny  »ont 

“‘r/u-  pi*» 

r.-rtr”c;tbr 

,rtenn»  O^r*'- 
other  reeeon* 
••■-■lirler  tube. 


ElMAC  4  IOOOA  TETRODE 


rot  only 
*.»»  tjut 
s  longer 


.•'1  r^te*  pfO 
f;„*rferwbce. 

douere 

.  tnfor^ttbn  .b^t^th 


,  trer.i 
till  P' 


^^jfther  i 
t>a  found 
i»®cjue*t» 


‘  twer ' 


Commercially  proven  . . .  the  Eimac  4-1000A  is  an  outstanding 
high-power  tetrode.  Its  rugged  construction  and  stability 
of  performance  enable  the  country's  leading  transmitter 
manufacturers  to  enthusiastically  expound  the  tubes' 
advantages  in  their  key  socket  positions. 


'This  letter  was  distributed  with  a 
brochure  on  the  popular  Gates 
BF-SD,  3KW  FM  transmitter. 


Consider  the  Eimac  4-1000A  tetrode  for  your  high-power 
equipment  .  .  .  frequency  limits  are  well  into  the  vhf. 
Complete  data  is  available,  please  write  direct. 
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.  .  .  I-T-E’S  NEW  MAGNETIC  CORE  MATERIAL 


<  till'  full  siciiiriciiiu-t*  of  thi‘  statii-  iiiid 
liyiiaiiiic  (1(HK(  cycle)  inat;iirttz:ition  chaiac- 
icrisiics  of  this  iK-w  alloy.  Kxaiiiiiie  the 
dynaiiiii'  curve  particularly  —  as  this  itidi- 
cat(‘s  how  the  tiiaterial  a<'t.s  under  actual 
ojieratiiit;  conditions. 

Note  these  facts: 

1.  Maiinetic  saturation  is  achicvisl  with  only 
the  •.lii5hte>t  chati)ce  in  inattniUi/.itiK  current, 

2.  The  extremely  low  inatinetizint;  current 
makes  it  |Mi.-»ili|e  to  liiiild  stnaller  ma|;netic 
ampliliers  of  extreme  reliahility. 

3.  The  knees  of  the  saturation  curve  are 
'harj),  even  at  hiirher  frequetii  ies. 

4.  The  most  imiMUtant  fact:  all  I’ermeroTi 
cores  have  identical  magnet izatioti  charac¬ 


teristics.  The  dytiatnie  characteristic  of  each 
core  is  cliei-ketl  hy  a  “  Vectormeter."  stH-'cially 
develo|)eil  for  this  puria)se.  This  consistency 
allows  designers  to  pre<lict  atnplifier  |M-rfonn- 
iince  accurately  and  |aisitively. 

Permeron  Cores  are  availabfe  now 

in  widths  of  '_*()  mm.  and  dO  mm.,  in  any  s|ieci- 
lii'd  itiside  and  outside  tliameters.  Cores  are 
delivered  heat  treated  atui  iti.sulated.  They 
.-ire  always  furnished  in  housings  designed  to 
protect  the  magnetie  material  against  de- 
fortnation. 

Take  .\tiother  Look  at  1‘ertneron  aiul  con¬ 
tinue  to  hsik  to  I-T-K  to  hring  you  Uuier 
ei|uipment  ;ind  Letter  ilt'signs  .  .  firKt' 

*  l-orim'rl.v  known 


For  Additiortal  Information  write  —  l-T-E  Rectifier  Division  or  consult  your  local  l-T-E  Representative 


ITt  0 

jJERMERf}l\l 
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Take  another  look  at  Permeron'’ 
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^  SEIENIUM  RECTIFIERS 


Sizes  and  types  of  the  Selenium  Rectifier 
have  multiplied  to  meet  more  and  more 
requirements  in  almost  unlimited  fields  of 
application.  Federal  introduced  the  Sele¬ 
nium  Rectifier  in  the  U.  S.  and  continues 
to  lead  in  developing  and  manufacturing 
this  versatile  circuit  element. 

Federal  has  cooperated  with  a  host  of 
engineers  and  designers  in  the  develop¬ 
ment  of  a  complete  line  of  Selenium  Rec¬ 
tifiers,  ranging  from  tiny  Miniatures  to 
huge  Stacks.  There  is  a  Federal  Selenium 
Rectifier  which  will  meet  practically  any 
power  conversion  need. 

Wherever  used,  Federal  Selenium  Rec¬ 
tifiers  bring  important  advantages  of  de¬ 
pendable  power  handling . . .  instant  start¬ 
ing  .  . .  silent,  efficient  operation  . .  .  long 
service  life. 

These  typical  applications  may  suggest 
a  new  use  in  your  own  product.  A  Federal 
Selenium  Rectifier  could  be  the  solution 
to  your  own  power  conversion  problem. 
Bring  any  question  to  Federal— America’s 
oldest  and  largest  manufacturer  of  Sele¬ 
nium  Rectifiers.  Direct  your  inquiries  to 
Department  E-313. 

JUST  OFF  THE  PRESS! 

Federal’i  new  Minia¬ 
ture  Selenium  Rectifier 
Handbook. ..48  pages 
of  valuable  design 
data.  Available  for 
25  cents  (coin  only) 
from— 


DO  HUNDREDS  OF  POWER  CONVERSION  JOBS 

more  efficiently  and  economically  than  ever  before  I 


3  In  television . . .  radio 
. . « amplifiers  and  . « . 
intercommunication 
systems. 


In  Cans  .  ,  .  sawing  machines 
•  •  •  electric  shavers  . . .  elec¬ 
tronic  organs « . .  motion  pic¬ 
ture  projectors  .  .  .  photo¬ 
electric  cells. 


In  Power  Supplies  for  In* 
dustrial  and  Laboratory 
Use  • .  •  Cathodic  Protec¬ 
tion  .  .  •  Electroplating. 


In  machine  tool  con¬ 
trols  •  •  .  magnetic 
chucks  • .  •  relay  con¬ 
trol  systems  .  .  .  dial 
switching  systems. 


In  High  Power  Communicatjoa 
.  •  •  Broadcast  Transmitters  .  . . 
IVlevision  Transmitters 


In  Battery  Chargers  for 
Industrial  Trucks  . . ,  au- 
tomobiles  •  •  •  telephone 
exchanges  .  .  •  and  in  Battery  Eliminators. 


And  In  Many  Specialized  £le('tric.il  and 
Electronic  Applications. 


KftrI 


An  IT&T  Auocutt 


Federal 

Telephone  and  Radio  Corporation 


SEIENIUM  end  INTElIN  DIVISION.  900  Pattoic  Ave..  Eo$t  Nework.  New  Jersey 


to  Ceeerfe.  federel  Electtu  Mefi«ffe«lwr(e9  CempenT,  lid..  Mentreel.  F  O. 
ftp«z«  ftii/>k««ers(  Infcinsitenel  Sienderd  Electric  Cerp.,  67  Breed  St..  N.T 


•  ?  I 


• 


ling  tt  700  HP.,  000  RPM.  ^  pKatf.  60  cycU,  6000 
type  ATI.  G  R  Synchronous  Motor  calls  (or  painstaking  skill, 
good  shop  cqui|Hiionl  and  good  materials,  in  renvinding  this  big 
boy.  Braiinlif  h  Roessir  used  Natvar  Slot  Cell  Insulation.  Nal> 


Varnished  (.anibric  Tape  and  NaKar  Varnish**d  FibergI 
Slee>ing 


\  Co  •  fcV>®'' '  p 

k>'?’  .iVsV"^^  -vvS''  r  .V«\c  ..Avoet 


NATVAR 

Slot  Cell 
Insulation 


'  Natvar  Products 


•  Varnished  cambrU— straight  evt  aad  bias 


•  Varnished  cable  tape 


w  Varnished  special  rayail 


•  Varnished  Fiberglas  clath 


9  Silicane  coated  Fiberglas 


9  Varnished  papers 


THE 


9  Lacquered  tubings  and  sleeving 


Ask  for  Catalog  No.  21 


TELEPHONE 

RAHWAY  7-2171 


NAL  VARNISHED  E^DDUCTS 

•ONE  CABLE  ADDRESS  ^ 

7-2171  NATVAR;  RAHWAY,  N.  J.  JT 
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NATVAR;  RAHWAY,  N.  J.  / 

★  WOODBRIDGE,  NEW  JERSEY 


TV  Monitor  Console 


Desk  Panel  Cabinet  Rock 


How  Karp  Makes 
Custom-Built  Metal  Cabinets 
and  Boxes  at  Prices  that  Compete 
with  those  of  Stock  Items 


Induction  Heater  Housing 


The  advantages  and  true  economies  of  Karp  custom-built  cabinets,  boxes,  or 
housings  over  stock  items  are  these: 

e  Your  own  exclusive  design  distinguishes  and  "styles"  your  product  . . .  gives 
it  more  morket  value. 

e  Flexibility  of  construction  details  speeds  and  simplifies  your  final  assembly 
— soving  you  time  and  money. 

•  Our  vast  stock  of  dies  can  save  you  special  die  costs. 

•  Our  70,000  square  feet  of  modern  plant,  with  hundreds  of  craftsmen,  means 
ample  capacity  for  mony  types  of  work— simple  or  elaborate— at  one  time. 

•  Plont  is  fully  equipped  with  every  mechanical  facility  that  aids  economical 
production. 

•  Finishing  is  done  in  dustproof  paint  shop,  with  latest  water-washed  spray 
booths  and  gas-fired  ovens  mechanically  and  electronically  controlled. 

•  We  make  no  stock  irems  or  products  of  our  own.  Our  plant,  time  and  effort 
ore  100%  for  our  customers'  work. 

•  Our  engineering  staff  can  help  solve  any  possible  design  and  production 
problems. 

•  It's  results  that  count— and  we  give  you  the  results  you  want. 

Write  for  illustrated  data  book  describing  our  facilities  and  showing  the  wide 
range  of  sheet  metal  fabrication  we  do. 

CABINETS  •  BOXES  •  CHASSIS  •  HOUSINGS  •  ENCLOSURES 


Chassis 


Marine  Radio  Housing 


215  63rd  STREET,  BROOKLYN  20,  NEW  YORK 

in  «.  /4’4y/ 


Cabinet 
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RCA-S8I9  is  a  new  Multiplier  Phototube  of  the  head-on 
t\pe  intended  for  use  in  scintillation  counters  for  the 
detection  and  measurement  of  nuclear  particle  radiation, 
and  in  other  applications  involving  low-level,  large-area 
light  sources.  It  has  high  sensitivity  to  blue-rich  light  and 
negligible  sensitivity  to  infra-red  radiation. 

An  outstanding  feature  of  the  RCA-SHiy  is  its  semi¬ 
transparent  photocathode  which  has  a  diameter  of  IVi 
inches  and  an  area  of  l.K  square  inches.  This  relatively 
large  cathode  area  permits  very  efficient  collection  of  light 
from  large-area  light  sources,  such  as  are  encountered  in 
scintillation  counters.  The  speciral  sensitivity  character¬ 
istic  of  the  R('.A-S8 1 9  peaks  at  about  4800  angstroms  and 
cuts  off  at  about  .^100  and  6^00  angstroms.  It  covers  a 
region  in  which  many  organic  and  inorganic  phosphors 
respond  efficiently  to  radioactive  emanations.  By  proper 
choice  of  phosphor,  alpha  particles,  beta  particles,  gamma 
ravs.  X-rays,  or  neutrons  can  be  detected. 

I'tili^ing  10  electrostatically  focused  dvnode  stages, 
the  RC'.A-S819  operated  at  90  volts  per  stage  is  capable 


of  multiplying  feeble  currents  produced  at  the  cathode  ' 
under  weak  illumination  by  an  average  value  of  400,000 
limes. 

RCA  pioneered  in  the  development  of  multiplier  photo¬ 
tubes.  In  addition  to  the  5819,  four  other  tvpes  are  avail¬ 
able,  as  listed  in  ibe  accompanying  table  of  characteristics. 
For  further  information  on  any  of  these  types  write  RCA, 
(Atmmercial  Engineering,  Section  42IR,  Harrison,  N.  |. 


CHARACTERISTICS  OF  RCA  MULTIPLIER  PNOTOTURES 


Wov«  l«n9fh 
Angstroms 


sai9 

$-9 

4800 

3100  2  ■  I0-1> 

93IA 

S-4 

4000 

9300  1  X  IO->» 

IP3t 

S-4 

4000 

37,000  1  s  I0>i> 

IP33 

S-S 

4200 

370  1  K  t0*^« 

IP3S 

S.5 

3400 

5«6S  1  X  lO-'i 

Cl. 5  X  IO-‘*)* 

1  «L/ltravMHet  detectivity  ie  watts  ot  3537  ong 

THE  FOUNTAINHEAD  OF  MODERN  TUBE  DEVELOPMENT  IS  RCA 


RADtO  CORPORATION  of  AMERICA 


BLKCTKOM  TUBES 


MBRBISOM.  B.J. 
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the  new  RCA-5819  Multiplier  Phototube 
for  scintillation  counters 


SHARP  FOCUS  ON  COST-CONTROL 


AMERICAN  PHILLIPS 
SCREWS 


bring  Profits  into 
Sharper  Focus 


/  ...both  in  Production  and 
A  Sales  of  Photo  Equipment 


UlUiwiSiUlSiUUSMfiSSlyLlSiSLiehts,  cameras,  and  other  tools  of  the 
glamorizing  trade  are  liberally  studded  with  that  modern  quality-mark  — 
the  universal  crossed  recess  of  American  Phillips  Screws.  Makers  of  this 
costly  photographic  equipment  can’t  afford  rejects  or  rehnishing  .  . .  and 
they  can’t  afford  slow,  old-fashioned  assembly  with  slotted  screws.  They 
find  ...  as  so  many  cost-conscious  manufacturers  in  all  lines  have  found  . .  . 
that  American  Phillips  Screws  always  cost  least  to  use.  For  time-savings  alone 
run  as  high  as  50^(! 

UiUJlj|2SmtiSSmUI^B^ttierican  Phillips  Screws  have  built  up  a  huge 
and  faithful  public  who  know  that  the  universal  crossed  recess  means 
quality  throughout .  . .  and  that  the  produa  is  put  together  to  stay.  These 
assurances,  added  to  their  definite  decorative  value,  make  American 
Phillips  Screws  a  feature  to  be  profitably  promoted  in  any  selling  effort, 
k  Care  to  have  us  showyow  how?  Just  write: 

P  AMERICAN  SCREW  COMPANY,  PROVIDENCE  1,  RHODE  ISLAND 

CMcago  H:  St9  I.  minelt  St.  Octroft  3;  SOI  Staphancon  MMIfig 


ALL  TYPES 

All  METAlSi  SiMl, 
■rast,  Bronx*,  Staln- 
lott  Stool,  Aluminom, 
Monol,  Evordur  (tili- 
con  Bronx*) 
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•'oci.On 


"■“"Kfo, 


"“•'“'"O'. 


your 


flofih:  Fronkltn¥iH«,  N.  Y. —  J«Mup,  Pa.~  Myrfit  l•och,  S.  C. 
Solti  OMcti:  Now  York.  Phiiodolphio,  Dotroit*  Chicago*  los  Angolos 


for  Dependable  Performance 


#  Motorola  and  practically  all  the 
rest  of  the  industry’s  big  names  are 
among  the  more  than  200  users  of 
Hi-Q  Components.  They  know  from 
experience  that  they  can  depend 
upon  Hi>Q  for  hne  quality  and  strict 
adherance  to  ratings  and  tolerances 
/ .  . .  that  HI-Q  contributes  to  the  per* 
/  formance  and  long  life  of  any  elec- 
/  tronic  circuit. 

Our  engineers  are  always  available 
to  work  with  you  in  the  development 
and  production  »)f  capacitors,  trim¬ 
mers,  resistors  and  choke  coils  to 
meet  your  specific  needs.  Write,  wire 
or  phone  whenever  you  have  a  ques* 
\  tion  concerning  them. 


101  Park  A*a.,  N«w  York,  N.  Y. 


iHi-a 


Hl-O  penr-ral  piirpn'r*  ci-ramic  caparitors 
have  proven  superior  to  mira  ami  paper 
ronHenvers  of  oorrespondinp  val- 
lies.  They  are  available  in  ratinfis 
of  5  mmf  to  33,00(1  niiiif.  HI-Q 
disc  rapaeitoTX  are  hi):h  dielerlrie  I 

hy-paan.  blocking  or  coupling  I 

capacitors  designed  fur  use  where  I 

their  physical  shape  is  more  I 

adaptable  than  tubular  unit*.  | 
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What’s  your  problem? 

Fine  Wire?  Tungsten?  Molybdenum? 


Problem  1 

The  firm  of  al  loys  &  al  uminum  were  In  urgent 
need  of  fine  aluminum  and  aluminum  alloy 
wire  for  a  delicate  production  job.  Fine  Wire 
Headquarters  assured  them  that  it  was  no 
problem  at  all.  The  order  was  placed,  the 
Fine  Wire  delivered,  and  it  performed  to  the 
complete  satisfaction  of  all  concerned. 


Problem  2 

Mr.  Hi  Hott  needed  molybdenum  sheets  for 
forming  into  parts.  High  hot  strength  and 
good  ductility  were  reKjuired.  North  Ameri¬ 
can  Philips  supplied  him  with  Elmet  Molybde¬ 
num  sheets  that  met  his  specifications  exactly. 


Problem  3 

Mr.  N.  O.  Emission,  II,  required  plated 
grid  wires.  He  solved  his  problem  with 
a  call  to  Fine  Wire  Headquarters.  We 
shipped  him  some  gold  plated  tungsten 
and  molybdenum  wires.  Result:  no  sec¬ 
ondary  emission. 


—  the  answer 


WHY  not  call  Fine  Wire  Head¬ 
quarters  when  you  have  a  ques¬ 
tion  about  fine  wire?  We  can't  do  the 
impossible,  but  we  can  do  lots  of 
things  that  can  bring  you  the  right  fine 
wire  for  the  job. 


So  —when  you  have  a  problem  on  Fine 
Wire,  Tungsten  or  Molybdenum  wire, 
phone  or  write  to  North  American 
Philips,  makers  of  NOKELCO  Fine  Wires, 
and  ELMET  Tungsten  and  Molybdenum 
products. 


NORTH  AMERICAN  PHILIPS  COMPANY,  INC. 


Factory  and  Main  Sales  Office;  Lewiston,  Maine 
Export  Representative  •  Philips  Export  Corporation  •  100  East  42nd  Street,  New  York  17,  N.  Y. 
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amtT  BRsmi 

BECAUSE  OF  POSITIVE^^ 
QUICK  ACTION 


Rittvr  Co.,  Inc.  of  Rochester,  in  listing  the  points  of  suporiotll^^ll 
Hioir  shockproof  X-Ray  Unit,  has  this  to  say: 

“A  circuit  breaker  of  the  quick-acting  type  is  placed  in  tho  drcuil 
to  protect  the  tube  and  transformer.  It  is  set  at  the  factory  and  requires 
no  adjusting  Therefore  it  is  impossible  to  overtax  or  strain  the  vital 
elements  electrically." 

By  “quick-acting"  type,  Ritter  means  the  HEINEMANN  Mognef/c 
Circuit  Breaker  which,  because  it  is  magnetic,  interrupts  the  current 
INSTANTANEOUSLY  if  a  short  occurs.  NO  HEAT  is  generated — there¬ 
fore  the  breaker  will  carry  100%  of  rated  capacity. 


iiTTsi  Moon  SMoeKstoor  x- 

SAV  UNIT.  AM  •■•(friMl  Wsl>- 

111  wlwU  mmd 

<  In  ftm  trmm§1mrmmr  mmd 
my  IwBtufnwnt  ncl—  mf 

>#«ct«tly  cimit  bmnlinr 

inMms  Ml«Vy  oynlfift  wfKnntmftnd 
ovcrl«o4«. 


Wouldn't  it  be  worth  your  while  to  find 
out  more  about  the  HEINEMANN  Circuit 
Breokert?  Write  new  to  the  oddress  be* 
low,  and  state  the  type  of  equipment 
you  moke. 


Spatial  Purpose  Type 
fully  Mognefic 
HEINIMANN 
OVcuff  Brppktr 


HEINEMANN  ELECTRIC  COMPANY 

97  PLUM  STREET  TRENTON,  NEW  JERSEY 
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gives  you  ADC  quality 
at  Low  Cost 


Designed  to  meet  ihe  needs  of  engineers,  experi¬ 
menters  and  amateurs  who  demand  high  quality  at 
low  cost,  the  new  AD(I  Yeoman  line  provides  many 
of  the  well-known  performance  standards  of  the 
Quality  Plus  and  Industrial  series,  also  several  items 
not  previously  offered.  This  has  been  accomplished 
primarily  by  improved  production  engineering  meth¬ 
ods,  standardization  of  parts  and  a  simplified  type  of 
construction. 


Quality  Plus  Series 


Yeoman  Series 


The  ADC  Yeoman  line  includes: 

90utput  Transformers  with  carefully  balanced  wind¬ 
ings  offering  unusually  low  distortion  over  a  wide 
frequency  range. 

9  Interstage  Transformers  with  balanced  humbucking 
features  providing  equal  push-pull  grid  voltages  at 
high  audio  frequencies  for  inverse  feedback  circuits. 

9  Power  Transformers  limited  to  55°C.  temperature 
rise  and  especially  quiet  in  operation. 

9  Replacement  Units  for  Audio  and  TV  circuits,  min¬ 
iatures,  filament  transformers,  reactors,  and  many 
others. 

ADC  invites  your  criticul  uppraisal  o]  this  new  Yeoman  line. 


Industrial  Series 


9  Send  for  the  new  ADC  catalog 
which  you  will  find  convenient  to 
use  in  selecting  almost  any  trans¬ 
former  you  may  need. 

Special  requirements  not  covered 
by  the  catalog  will  receive  prompt 
attention. 


"pitiCAt 


(ADO 


/tcitUtt  DEVELOPMENT  CO. 

2847  13th  Avenue  South,  Minneapolis  7,  Minn. 
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STATION  IDENTIFICATIOH 


SYNCHRONIZATION  •  START 


SYNCHRONIZATION  •  STOP 


FUEL 

GAS 

LOW 


POWER  CONTROL  PANEL  FAILURE 


RECTIFIER -INVERTER  FAII 


RECT. 

FAIL 

24/1 30V 


AUTO.  SW.  LOCKED  AT  SW.  MAIN 


AUTO.  SWITCH  AT  SW.  MAIN 


C>.\RRYiNC.  liimdrcds  of  tcliphonc  calls,  coaxial 
caldc  runs  through  many  loniTy  miles.  I'.ir  from 
towns  and  jx,oplc,  master  amplifying  stations 
stand  guard  witli  a  ikw  automatic  alarm  system 
de\elo|xd  by  Bell  rclephone  Liboratories. 

.\t  a  city  terminal,  the  man  on  duty  makes  a 
check  hv  laying  a  transjxirent  log  sheet  o\er  a 
glass  window,  and  dialing  a  master  station  hun¬ 
dreds  of  miles  away.  .\t  once  the  station  Ix-gins  to 
give  an  .lecouut  of  itself,  lighting  lamps  under 
the  log  sheet  to  rejMirt  any  abnormal  ojx-rating 
condition  before  it  becomes  an  emergency. 


But  when  something  liap]X'ns  th.it  threatens 
serious  trouble,  the  apparatus  aets  at  once  — 
inaylx  by  sw  itching  in  a  sp.ire  coaxial  —  and  calls 
a  distant  test  board  by  ringing  a  bell.  Sometimes 
he  can  take  further  steps  bv  remote  control;  if 
not.  he  knows  exactly  how  to  brief  the  nearest 
rep;iir  crew. 

With  this  new  alarm  system,  ni.miten.mce 
men  need  not  Ix'  stationed  at  isolated  ]joints. 
just  waiting  for  sonietbing  to  happen.  Instead, 
they  live  in  their  home  communities.  This  iiiakes 
for  Ix'tter  work  . . .  and  better  telephone  service. 


■ELL  TELEPHONE  LABORATORIES  EXPLORING  AND  INVENTING.  DEVISING 

AND  PERFECTING,  FOR  CONTINUED  IMPROVEMENTS  AND  ECONOMIES  IN  TELEPHONE  SERVICE. 


ON 

ON 

OFF 

ON 

■H 

24-VOLTS 

The  upk^  availajaie  separately  or  in  c^unctioa  ^ith 
cprrt^ete  timing^nstrumenf<  Our  engii^rs  are  rMoy  to 
cooperate;9(fany  proble;*!;  y'  / 


AIRCRAFT 
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SUPERFICIALLY,  they  may  LOOK 
alike.  But  men  like  yourself  don’t 
judge  performance  by  looks.  You 
want  to  know  how  well  they’re  made. 
And,  equally  important,  who  makes 
them. 

The  Cornell-Dubilier  name  on  a 
capacitor  does  more  than  identify 
the  product’s  maker.  It  identifies  the 
capacitor  as  a  product  of  40  years’ 
specialized  capacitor  experience,  and 
a  product  which  is  world  famous. 

You  are  safe  in  joining  the  leading 
engineers  who  specify  C-D. 


C-D  PAPER  CAPACITORS 

Typicol  of  the  line  of  C-D  copocitors 
is  the  complete  listing  of  capacitors 
mode  in  accordance  with  joint  Army 
and  Navy  specification  JAN-C-25, 
These  are  completely  covered  in 
Cornell-Dubilier  catalog  £400  which 
is  now  available. 

Cornell-Dubilier  engineers  will  wel¬ 
come  the  opportunity  of  assisting 
you  with  your  capacitor  problems'. 


Cornell-Dubilier  Electric  Corporation, 
Dept.  KI-U,  South  Plainfield,  New 
Jersey.  Other  plants  in  New  Bedford, 
Brookline  and  Worcester,  Mass.; 
Providence,  Rhode  Island; 
Indianaiiolis,  Ind.,  and 
subsidiary.  The  Radiart 
Corp.,  Cleveland,  Ohio. 


1910  1949 
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says  EDWARD  CROXEN 


Control  Stry/ct  Manoger  of  Hallicfofttri 


In  oddition  to  providing  oil  necessory  signol  sources,  the  nev>  Simpson  Genescopo 
includes  o  high  sensitivity  oscilloscope  of  unique  advanced  design,  complete  in 
every  detail.  Sensitivity  25  millivolts  per  inch.  Wide  bond  response  to  3  mega* 
cycles  or  more.  Equipped  with  a  high  frequency  crystol  probe  for  signal  tracing. 
AM  and  FM  osciMotor  sections  provided  with  lorge,  eosy  to  read  dials  with 
20-1  vernier  control  ond  1000  division  logging  scale,  ffevolufrortory,  /ngenioui. 
Exclusive  output  termination  provides  for  vorious  receiver  impedonces.  either 
direct  or  through  on  isolating  condenser. 

Step  ottenuotor  for  control  of  output. 

Size:  22''xl4''x7V,''.  Weight  45  lbs.  Shipping  Weight  54  lbs. 
DEALER  S  NET  PRICE  complete  with  Test  Leeds  ond  Operotor  s  Manual  $375.00 


RANGES  AND  YOU  WILL  SEE  HOW  MUCH  THE 
SIMPSON  GENESCOPE  CAN  DO  FOR  YOU 


RANGES 

FREQUENCY  MODULATED  OSCILLATOR 
Rand  A— 2-120  megocycles 
Rond  B— 140-260  megacycles 
Sweep  width  vorioble  from  zero  to  15 
megacycles 

Sweep  rate  60  cycles  per  second 
Specioily  designed  frequency  sweep  motor 
Continuously  variable  ottenuotor 
Crystol  calibrator— 5  megocycles  ±  >05% 
Audio  Oscillator  400  cycles 


AMPLITUDE  MODULATED 
OSCILLATOR 

Band  A— 3.2-16  megocyctos 
Rond  R— 15-75  megacycles 
Bond  C— 75*250  megocycles 
30%  modulation  ot  400  cycles 
or  unmodulated 

Continuously  vorioble  attenuator 
Visuol  method  of  beot  frequency 
iftdicotion 


Modern  FM  and  TV  development  and  servicing  requires 
the  use  of  test  equipment  made  to  exacting  standards.  With 
this  in  mind  Simpson  offers  you  the  Genescope  with  the  as¬ 
surance  that  everything  possible  has  been  done  to  make  it  the 
most  accurate,  flexible  and  convenient  instrument  available. 
The  Genescope  will  render  many  years  of  uninterrupted  service 
and  always  produce  accurate  results. 


HERE'S  THE  SIMPSON-MODEL  479 
TV-FM  SIGNAL  GENERATOR 


Exocfly  tho  lomo  circuift,  rongot  ond  func¬ 
tions  as  tho  Model  460,  described  above, 
with  the  exception  of  the  oscilloscope. 

Size  17''x14''*7V,'',  Weight  34  Ibs. 
Shipping  Weight  40  Ibs. 

DEALER'S  NET  PRICE  with  Test  Leeds 
Ofsd  Operoter's  Monuol  •  •  •  »  •  $245.00 


SIMPSON  ELECTRIC  COMPANY 

5300-S318  WEST  KINZIE  STREET  •  CHICAGO  44.  ILLINOIS 
In  Canada  Roch-Simpton,  Lid.,  London,  Onl. 
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safeguards  AISiMag  quality  and 

helps  keep  deliveries  on  schedule 


Side  view  of  one  of  AIS'Mog's  tunnct  kilns.  All  liilns.  both  (ir 
fulof  find  tunnel,  ore  hondled  from  one  centrohied  rontrcl  panel 


•  (  oniplc(cl\  .uitoinatir  tnniroU  hold  firing  tem¬ 
peratures  within  •  2''  C.  in  AISiMag’s  kilns.  As  an 
extra  safeguard,  highiv  trained  and  skilled  kiln 
ojserators  are  on  dut\  exery  minute  of  the  day 
and  night.  Recording  instruments  plus  operator's 
hourly  checks  and  records  assure  that  all  AISiMag 
material  is  accurately  fired. 


'  n 

1 

1 

i  11 

1  p: 

AMERICAH  lAVA  CORPORATIOH 

J  S  T  H  y  [  A  g  Of.Cf»AMrC  tfADfRSHIF 

CHATTANOOGA  5,  TENNESSIE 


OrnCtSi  MiTtOPOllTAN  ACEAi  671  Bfood  $1..  Nrwoil,  N  J..  M.t<h>ll  7  SIS9  •  CHICAGO.  7  SoulK  Cl.nlen  $•..  Crxirot  6.1771 
PHI  I ADE  1 7H I  A.  1  649  North  I  r  e  o  d  St..  Stootiieo  4-7873  •  lOS  ANCEIES.  737  South  Hill  $1.,  Muluol  <076 
NEW  ENCIAND.  38  B  B-oIIIo  St..  Coiobildsr  Uoir..  PltXIond  7  4  4  9  8  •  ST  tOUIS.  1173  W  <i  i  h  I  o  9  l  o  o  A>o.,  Cortirld  4939 


gCililBBIgS 


electric 


using 


New  process  for  depositing  seienium  gives  rectifier 
stacks  greater  uniformity,  higher  efficiency  and 
longer  usefui  iife. 


Selenium  stacks  are  available  in  several  standard  sizes.  Output  in  d-c 
voltage  ranges  from  18  to  126;  applied  a-e  voltage,  from  26  to  161. 
Bulletin  GEA-5258  will  give  you  detailed  information.  Send  for  it  today! 


Here’s  real  news  for  rettifier  users.  G.E.’s  new  18-volt  selenium 
cells,  made  by  a  special  evaporation  process  which  deposits 
selenium  on  the  aluminum  base  wdth  greater  uniformity  than 
otherwise  possible,  give  you  these  advantages: 

GREATER  OUTPUT — Vi’ith  50' more  output  than  the  standanl 
12-volt  cells,  the  new  design  can  be  used  for  any  application 
except  those  few  which  demand  24-hour,  year-around  service. 

HIGHER  EFFICIENCY— Not  only  is  the  initial  efficiency  higher, 
but  more  uniform  coating  keeps  it  high  during  the  life  of  the  stack. 

SAVING  IN  SPACE— About  one-t]uarter  less  space  is  required 
for  the  same  output. 

LOWER  COST — Depending  on  the  voltage  across  the  stack, 
the  18-volt  cells  can  save  25',  in  cost  compareil  to  standard  12- 
vt)lt  cells. 


This  brand-new  line  of  2  ‘  j-inth  thin 
panel  instruments  has  streamlined  fea¬ 
tures  w  hich  will  give  your  panels  a  “new 
look."  Arc  lines  have  been  eliminates'.. 


STYLED  FOR  READABILITY 
BUILT  FOR  RELIABILITY 
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DOES  A  BIG  JOB 

IN  CLOSE  QUARTERS 


DESIGNED  FOR 

YOUR  REQUIREMENTS 


RELY  ON  THESE 


FOR  STABILITY 


leaving  only  the  upright  scale  divisions. 
New  tapered  pointer  helps  eye  focus  only 
on  the  reading.  All  hut  essential  mark¬ 
ings  are  masked  hy  attractive  case. 

Internal  mechanism  is  designed  for 
extra  reliability.  High  coercive  Alnico 
magnet  assures  proper  alignment,  even 
under  severe  operating  conditions.  Large 
air  gap  reduces  danger  of  stickiness 
caused  hy  foreign  particles.  A  variety  of 
types  and  ratings  in  round  or  square 
cases  are  available  for  use  in  radio,  tele¬ 
vision  or  testing  equipment,  (iet  com¬ 
plete  details  frtim  lltilletin  CilX  -.S68. 


Cast-glass  bushings  with  sealed-in 
nickel-steel  hardware  can  he  readily 
welded,  soldered,  or  brazed  directly  to 
the  apparatus,  thus  eliminating  gaskets 
and  providing  a  better  seal.  Small,  com¬ 
pact  structure  often  makes  possible  re¬ 
duction  of  over-all  size  and  weight  of 
equipment.  Practically  unaffected  by 
weathering,  micro-organisms,  and  ther¬ 
mal  shock,  they're  particularly  well 
suited  for  use  in*  electronic  equipment 
and  in  installations  where  operating 
conditions  are  severe.  Available  in  rat¬ 
ings  up  to  8.6  kv  and  for  currents  to 
1200  amperes,  (iheck  Bui.  CiEA-5093. 


Case  style  CP  6}  (shown  above)  is 
rated  O.l-O.l  muf  and  lOOO  volts. 
Other  ratings  range  from  .01  muf  to 
15  muf  and  from  KM)  to  12,500  volts. 
IX'rite  for  detailed  description  and  oper¬ 
ating  data  in  bulletin  GEA-4357A. 

*Reg.  U.S.  Pat.  Off. 


G.E.'s  midget  soldering  iron  can  do 
a  big  iob  with  only  one-fourth  the  watt¬ 
age  usually  used.  This  handy  6-volt, 
25-watt  iron  is  only  8  inches  long  with 
or  }i"  tips  and  weighs  but  1’* 
ounces.  Designed  for  close-quarter,  pin¬ 
point  precision  soldering,  the  “midget” 
offers  you  all  these  advantages:  low  ct>st 
soldering;  “Anger-tip”  operation;  quick, 
continuous  heat;  easy  renewal;  long  life; 
low  maintenance.  A  real  aid  in  designing 
radios,  instruments,  meters,  electric  ap¬ 
pliances,  and  many  other  products  re¬ 
quiring  precision  soldering.  Available 
from  stock.  Check  bulletin  GEA-4519. 


Fixed  paper-dielectric  capacitors  are 
manufactured  in  accordance  with  joint 
Army-Navy  speciAcation  JAN-C-25. 
I'hey're  constructed  with  thin  Kraft 
paper,  oil  or  Pyranol*  impregnated,  for 
stable  characteristics  and  high  dielectric 
strength.  Plates  are  aluminum  foil; 
special  bushing  construction  provides 
for  short  internal  leads,  prevents  possi¬ 
ble  grounds  and  short  circuits.  Cases 
have  permanent  hermetic  seal. 


General  Electric  pulse  transformers 
for  radar  and  associated  applications  are 
designed  to  perform  dependably  in  ex¬ 
tremes  of  operating  conditions.  Many 
ratings  in  current  production  are  of  a 
special  nature — designed  to  keep  pace 
with  rapidly  changing  requirements  of 
the  industry.  However,  for  certain  appli¬ 
cations,  they  can  be  built  to  the  speciA- 
cations  of  eleonmic  equipment  manu¬ 
facturers.  Types  available  include  inter¬ 
stage  transformers,  blocking  oscillator 
transformers,  charging  chokes,  current 
transformers,  and  pulse  thyratron  grid 
transformers.  For  a  listing  of  available 
designs  and  ratings,  send  fur  bulletin 
(iEC-481. 


/  General  Eleciric  Company,  Section  f  667-2 
!  Apporoluc  Department,  Schenectady,  N.  Y. 

^  Please  send  me  the  following  bulletins: 

□  GEA.43S7A  D-C  Capacitors  □  Gl 

O  GEA-4S19  Midget  Soldering  Iron 
□  GEA-5093  Gloss  Bushings 
□  GEA.S35(  Selenium  Stacks 
Q  GEC-36B  Ponel  Instruments 


Pulse  Transformers 


COMPANY 


ADDRESS 


STATE 
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Minimize 

Control 

Size! 

REDUCE  COST! 

WITH  THESE 
NEW  ALLIED  RELAYS 

I  he  Allied  and  POV  relays, 
replaeing  the  OC)  and  IX )Y  relays, 
save  space,  save  cost.  1  hese  ad¬ 
vantages  will  have  special  appeal 
for  engineers  in  electronic,  air¬ 
craft  and  other  industries  reiiuir- 
ing  niediuni  pvtvver,  all-purpose- 
relays.  f  f  '  ■  I 

POY  RELAY 

A  semi-sensitive,  dual  coil  relay 
for  operation  in  vacuum  tube  or 
t)ther  limited  power  circuits.  Same- 
contact  rating  and  arrangement 
as  PO. 

DIMENSIONS: 

Same  as  PO. 

COIL  RATING: 

I'p  to  110  Volts  D.C.  at  6(K)  milli¬ 
watts.  Not  supplied  for  A.C. 

MOUNTINGS: 

Standard,  P6-.S2  tapped  holes. 

Not  supplied  with  stop  nuts. 

The-  PO  &;  POY  relays  are  ad¬ 
aptations  of  the  well-known 
general  jAtrpose  Allied  BO  relay, 
and  like  all  other  Allied  relays 
mav  be  obtained  hermetically 
sealed. 

Kvery  part  in  these  precision- 
built  relays  is  designed  to  deliver 
thoroughly  dependable  service 
with  extra  long  life.  For  complete 
information  and  operating  char¬ 
acteristics  of  the  new  PO  and 
POY  and  other  precision-built 
Allied  Relays,  write  us  for  latest 
Allied  catalog.  ^ 


PO  RELAY 

This  relay,  shown  above  in  the  4-pole 
model  and  shown  below  in  the  3-poIe 
model,  is  supplied  in  2-,  3-  and  4- 
pole  normally-closed,  normally-open 
or  double-throw  coniaas.  Its  standard 
silver  contacts  have  carrying  capacity 
of  13  amperes  at  24  volts  D.C  or 
110-volts  A.C.  non-inductive. 

COIL  RATING:  A.C.  10.3  volt-amperes 
nominal  or  17.3  volt-amperes  maxi¬ 
mum  at  23  to  60  cycles  and  up  to 
220  volts. 

D.C.  Up  to  120  volts  at  1  watt  mini¬ 
mum  or  8  watts  maximum. 
MOUNTING.  Standard  #6- .32  lapped 
holes.  Also  supplied  with  #6-i2 
stop  nuts. 


« 

ALLIED  CONTROL  COMPANY,  INC. 

7  EAST  END  AVENUE,  NEW  YORK  21,  NEW  YORK 
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tor  which  are  included. 

Frequency  over  the  temperature  range  — 20°C 
to  •  60°C  does  not  vary  from  the  frequency  at 
20°C  by  more  than  30  parts  per  million  plus  1  kc: 
thus  the  frequency  stability  is  within  2  kc  at  the 
highest  operating  frequency.  Frequency  does  not 
vary  more  than  100  cycles  from  the  frequency  at 
115  line  volts  when  this  voltage  is  varied  through 
the  range  105  to  125.  Changes  in  atmospheric 
pressure  from  sea  level  to  10,000  feet  altitude, 
relative  humidity  from  10  to  90^,  and  mild 
shock,  do  not  vary  the  frequency  of  the  51J-1 
by  more  than  500  cps. 

This  new  time  and  labor  saving  instrument  is 
also  an  excellent  all  around  communications 
receiver  of  advanced  design,  with  outstanding 
operating  characteristics.  We  will  be  glad  to  give 
you  more  complete  information  on  request. 


Th«  iMw  Collins  51J-1  communications  receiver  is 
a  double  conversion  superheterodyne  of  such 
extreme  accuracy  and  stability  that  it  is  admir¬ 
ably  suited  for  use  in  the  laboratory  as  a  depend¬ 
able  secondary  frequency  standard. 

The  51J-1  is  permeability  tuned  throughout. 
It  is  continuously  tunable  over  a  frequency  range 
of  0.5  to  30.5  megacycles.  This  range  is  divided 
into  30  bands  of  1,000  kc  each.  The  tuning  mech 
anism  is  based  on  a  decade  system  in  which  the 
megacycle  figure  is  set  by  means  of  a  band  switch. 
The  100  kc  figure  is  indicated  on  the  slide  rule 
dial  and  the  kilocycle  figure  on  the  circular  dial. 
Under  normal  operating  conditions  and  with  a 
10-minute  warmup,  the  dial  reading  is  within  2 
kc  of  the  receiver’s  exact  frequency  throughout 
the  frequency  range.  Dial  accuracy  is  improved 
by  means  of  a  crystal  calibrator  and  dial  correc¬ 


IN  RADIO  COMMUNICATIONS,  IT'S 


COLLINS  RADIO  COMPANY,  Cedor  Rapids,  Iowa 


2700W««Ollv«  Av*. 
BURBANK 


M  t  W  Towtr 
DAILAS  I 


Feunloin  City  Bank  BMa. 
KNOXVILlf 
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extreme  precision#  instant  r^ponse 
in  remote  indication  and  control  . 


CIRCUTROL  UNITS:  mtary  electr  * 
magnetic  devices  for  u>e  a>  contr  >1 
components  in  electronic  circuits 
and  related  equipment.  Single  and 
polyphase  rotor  and  stator 
windings  are  available  in  several 
frame  sizes.  Deviation  from  sine 
accuracy  of  resolver  show  n  is 
maximum  output. 


TELETORQUE  UNITS:  precision 
synchros  for  transmitting 
angular  movements  to  remote 
points.  Accurate  within  —  I*. 
May  be  actuated  by  mechanisms 
that  produce  onlv  I  gm.  cm. 
(.036  oz.  in  )  of  torque. 


With  the  recent  addition  of  new  units  to  Kollsm.in's  already  widely  diversified  line,  the 
electronics  engineer  will  find  the  solution  to  an  even  greater  variety  of  instrumentation  and 
control  problems.  These  lightweight,  compact  units  offer  the  high  degree  of  accuraev 
and  positive  action  essential  in  dealing  with  ex.ict  ejuantities.  They  are  the  product  of 
Kollsman  s  long  experience  in  precision  instrumentation  and  aircraft  control  -  and  of  lon- 
siderable  work  done  in  this  field  by  Kollsman  for  special  naval  and  military  application.  Most 
units  are  available  at  various  voltages  and  frequencies.  For  complete  information,  address: 
Kollsman  Instrument  Division,  Square  D  Company.  80-64  Dth  Avenue,  Flmhurst,  N.  V. 


KOLLSMAN  INSTRUMENT  DIVISION 
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AVAILABLE  IN  FOUR  GRADES 

SINGLE  SATURATED  TRIPLE  STRENGTH 

1200  V.  (ASTM)  3500  V.  (ASTM) 

DOUBLE  DIPPED  MAGNETO  GRADE 

2000  V.  (ASTM)  7000  V.  (ASTM) 


TURBO  Fibrous  Glass  Tubing  is  fabricated  of  close  woven  fibrous 
glass  yarn  and  thoroughly  impregnated  with  a  special  TURBO  insu¬ 
lating  varnish.  The  natural  insulating  property  of  glass  is  thus  rein¬ 
forced  by  the  varnish  coating  to  yield  a  nearly  ideal  dielectric  that  is 
impervious  to  moisture  and  other  deteriorating  influences.  This  tub¬ 
ing  offers  unusual  advantage  where  severe  conditions  of  heat  limit 
the  use  of  ordinary  insulations  or  where  maximum  dielectric  strength 
must  be  effected  with  minimum  bulk.  Complete  mechanical  and  elec¬ 
trical  specifications  will  be  furnished  promptly  on  request. 


WRITE  FOR  FREE  SPECIMEN  BOARD 
The  TURBO  Specimen  Board  contains  samples  of  all 
the  popular  types  and  sizes  of  TURBO  tubing.  Simply 
address  request  on  your  company  letterhead  and  it 
will  be  forwarded  promptly  without  obligation. 


376  FOURTH  AVE.,  NEW  YORK  10,  N.  Y.  •  335  W.  HURON  ST.,  CHICAGO  10.  111. 
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■^Oabue  names 


WORTHWHILE  EXTRAS 


^’e’ve  learned  over 
the  years  that  ‘>xtra”  prec'autions  pay  big  ilivi- 
dends  for  our  rustoiners  in  tlie  planning  and  pro¬ 
duction  of  parts  from  Laminated  ami  Molded 
INSUROK.  For  example: 

Richardson  suggestions  have  led  many  cus¬ 
tomers  to  alter  their  original  designs  and  or  ma¬ 
terials  specifications  and  thus  obtain  plastic  parts 
better  suited  to  the  job  at  hand,  at  lower  costs. 

And  Richardson  prodin-tion  experience  has.  in 
many  cases,  pointeil  the  way  to  substantial  savings 
and  advantages  for  customers. 

These  and  other  Richardson  “extras”  are  not 


specified  on  customers’  purchase  orders,  but  you 
get  all  of  them  .  .  .  every  time.  Why?  Simply  be¬ 
cause  we've  found  that  these  extras  make  friemL 
for  us.  and  hold  friends  over  the  year^. 

If  you  now  use.  or  contemplate  using  plastics 
we  sincerely  believe  you  want  and  need  con>ider 
ate  and  experienced  handling  of  your  reipiire 
nients.  And  we  invite  you  to  look,  with  confi 
•lence.  to  The  Richardson  Company  for  your 
neeils  in  plastics. 

Why  not  send  us  specifications  today?  I.4*arii 
without  idiligation  how  Richardson  would  handle 
your  next  need  for  plastics. 


INSUROK  is  a  registered 
trade-mark  of 
The  Kiehardson  Company 


RICHARDSON  COMPANY 

GCNCRAL  OFTICCS  LOCKLANO.  OHIO  FOUNDED  IN  I09B 

Sales  Headquarters:  MELROSE  PARK,  ILLINOIS 


CLEVELAND  •  DETROIT  •  INDIANAPOLIS  •  MILWAUKEE  •  NEW  BRUNSWICK.  (N.  J.)  •  NEW  YORK  •  PHILADELPHIA  •  ROCHESTER  •  ST.  LOUIS 
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0.2  amp  average  with  180  v  on  the  anode  I 


■THIS  COMPACT  MITAL  THYRATRON  Will  REPLACE 


A  lOOX  INCREASE  IN  THE  GL-502-A's 

nftiTfin  ntTfinumifr  nxmimTir  hv  npnfTfPn  iTATVlinrc* 


GLASS  TYPE  2050  IN  YOUR  CIRCUIT;  YET  IT’S 
ONLY  HALF  THE  SIZE.  .  .  AND  SELF-SHIELDING!" 


C)NTiNUOUS  G-E  improve- 
meat  ia  design  and  produc- 
tion  makes  it  possible  to  rate  the 
GL-502-A  thyratron,  for  low- 
voltage  operation,  at  twice  its  former 
average  current  capacity,  or  .2  amp 
maximum. 

Here  is  performance  sure  to  be  wel¬ 
comed  by  the  electronic  designer.  No 
change  in  size  is  involved;  the  GL-502-A 
(only  2  7i6  inches  high  when  seated) 
continues  to  take  up  minimum  space. 
Also,  the  tube’s  self-shielding  character¬ 
istic,  a  feature  of  metal-envelope  types, 
remains  an  important  aid  in  simplifying 
circuit  and  panel  design. 

Much  electronic  control  equipment  is 
being  built  to  operate  at  voltages  at  or 
near  low  power-supply  potentials.  The 
new,  higher-rated  current  capacity  of  the 
GL-502-A  under  these  conditions,  gives 
the  designer  “more  tube  to  work  with.” 
Glass  Type  2050— twice  the  size  of  the 
GL-502-A— can  be  replaced  by  the  small¬ 
er  thyratron  with  no  loss  in  tube  per¬ 
formance,  yet  with  a  pronounced  saving 
in  space  occupied. 


P  Investigate  this  great  little  metal 
thyratron  mu- . . .  while  your  new 
control  circuit  is  in  the  planning 
stage!  You’ll  save  in  space,  gain  in 
economy  and  efficiency.  Get  the  com¬ 
plete  story  from  your  nearby  G-E  elec¬ 
tronics  office.  Or  wire  or  write  Eleclronics 
Department,  General  Electric  Co.,  Schenec¬ 
tady  5,  Sew  York, 


^^*f*cT[fiisr,cs  Tvpr 

«<>»  o»,r.o/,  ,,,  '  Cl  502-A 

'-OI*K)d«  vo/»og,  . 

oppfo,  6.3  y 

'yPicol  ••'«><<•  min 


raiing", 

Itwa, 

orMvW^  _ _ 


0.2  mmfd 
55  to  +90  5 


'’•ok  o,«,de  voltog, 

fo^ord  V  340  » 

tvrrmi,  »  180  v 

"Htonlonpou,  , 

oy„og,  I  amp  , 

T""#  of  ayprogi  °  ' 0.2  omp 

eurrpnf 

Wfcond.  30..co„d. 
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FIXED  RESISTORS 

Bradleyunits  will  carry  100% 
load  for  1,000  hours  ...  at 
70C  ambient  temperature 
with  a  resistance  change  of 
less  than  5%.  In  standard 
R.M.  A.  values  from  10  ohms 
to  22  megohms,  except 
1-wott  unit  ovailable  from 
2.7  ohms  to  22  megohms. 


ADJUSTABLE  RESISTORS 

Type  J  Bradleyometers  are  rated  at  2  watts 
with  a  big  safety  factor.  The  solid-molded 
resistor  unit  is  not  affected  by  heot,  cold, 
moisture,  or  wear.  Con  be  furnished  with 
line  switch.  Avoiloble  in  single,  dual,  and 
triple-unit  designs. 


For  circuits  that  require  resistors 
of  unsurpassed  quality 
. . .  Sfieci^  Allen-Bradley 


BRADIEYUNITS  are  available  in  '2,  1,  and 

2-watt  ratings.They  have  high  mechanical  strength 
and  permanent  electrical  characteristics. 

The  leads  are  differentially  tempered  to  pre¬ 
vent  sharp  bends  near  the  resistor.  The  leads  are 
easily  formed  to  fit  any  spot. 

All  Bradleyunits  are  packed  in  convenient 
honeycomb  cartons  that  keep  the  leads  straight. 
Send  for  Allen-Bradley  resistor  chart. 


TYPE  J  BRADLEYOMETERS  have  soiid- 

molded  resistor  elements.  They  are  thick  rings, 
molded  to  provide  any  resistance-rotation  curve. 
After  molding,  heat,  cold,  moisture,  and  hard  use 
do  not  affect  the  resistor. 

The  resistor  is  molded  as  a  single  unit  with 
insulation,terminals,face  plate,and  treaded  bush¬ 
ing  in  ONE  piece.  There  are  no  rivets,  nor  welded 
or  soldered  connections. 


Allen-Bradley  Co.,  1  10  W.  Greenfield  Ave.,  Milwaukee  4,  Wis. 


FIXED  &  ADUUSTABLE  RAD,lj6  RESISTORS 

Sold  exclwi'vely  to  monufocturwi  of  radio  ond  electronic  equipment 
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NEW >Ap>  ACCESSORIES  INCREASE 
SCOPE  OF  VOUR-hp-VOLTMETERS 


Extend  the  usefulness  of  your  present  -hp- 
voltmeters  with  these  new  precision-built 
-hp-  accessories.  Save  time  and  work.  Sim¬ 
plify  tedious  jobs.  Make  fast,  accurate 
measurements  far  beyond  the  original 
range  of  your  instruments. 


-fip-  452 A  Capacitive 
Voltage  Divider 

For  ■/){>■  4(M)A,  4(M)C  anJ  4I0A  Voltme- 
ter^.  Saftly  mta'iure  power,  supersonic 
and  dielectric  heating;  voltages  to  2^  lev. 
Accuracy  :t  i'", .  Frc-quency  range,  2^  cps 
to  20  me.  Division  ratio  1,000:1.  Input 
capacity  15  mmF  Price  S75.(M). 


hp-  470A  — 470F  Shunt  Resistors 

For  -hp-  400A  or  40i)C  Voltmeters, 
to  measure  currents  as  small  as  1  iia 
full  scale.  Accuracy,  —  l'",  to  100  kc, 
±  V/i  to  2  me  Max  power  dissipa¬ 
tion  1  watt 

Inilrununl  lu'u^  Price 

-/■/i  ^’OA .  O  l'.i  S7  M) 

-/ip- 470ti .  l.Oi;  6\M 

■  hp-  4~0C .  10  lU;  6  (M) 

-hp-  4'’0D .  liH)'.;  (t  00 

-A/)- 4'OF. .  60O'.:  6  IHI 

-hp-  I'oF . 1  iicHi'.;  6.00 


-hp-  453A  Capacitive  Voltage  Divider 

For  -hp-  410A  Voltmeter  Increases  range  so  transmitter  voltages 
can  be  measured  quickly,  easily  Accuracy  I'i .  Division  ratio, 
100:1.  Input  capacity  approx  2  Miif  Max.  voltage  2,000  v.  For 
frequencies  10  kc  and  above.  Price  S20.00. 


-hp-  454A  Capacitive  Voltage  Divider 

For  -hp-  tooti  Voltmeters  Safely 

measure  power,  audio,  supersonic 

and  rt  \oltagc-s  Accuracy  —  5'f 

Division  ratio,  100  1  Input 

pedance  50  megohms,  resistive 

shunted  with  2  ’’5  nni  capacitv  Ml  j 

Max  voltage,  1,500  v.  Price 

S20  00. 


-hp-  459A  DC  Resistive  Voltage  Multiplier 

I  itr  hp-  41<)A  Voltmeter  Ciives  maximum  Natety  an.l  tonvcniente 
tt»r  measuring:  hi>»h  volta>;t>  as  in  television  reieiver'*.  ek  Accu- 
rac>  y.'i  Multiplication  ratio  100:1  Input  impeJance  IJ.OOO 
nupfhms  Max  voltaic  50  kv  Max.  current  Jrain  2  5  micro* 
amperes  Price  S20  (M). 


-hp-  4S5A  Probe  Coaxial 
"T"  Connector 

lor  -i'p-  IIOA  V’«»ltmetcT  Measures  voltages 
SetNKeen  center  ctmducti'f  and  sheath  ot  ^0 
ohm  transmission  line.  Maximum  standmi; 
wave  ratio  1  to  1.1  at  me;  1  to  12  at 
l.ooo  me  Male  and  female  Type  N  hltinyjs. 
Price  5'^  110. 


-hp-  458  A  Probe  Coaxial  "N"  Connector 

For  -hp-  410A  V'oltmetcr  Measures  \olts  at  open  end  ot  ohm 
transmission  line  (No  terminating:  resistor)  I  sc'  re'iiale*  Type 
"N  htfinu  Price  S I "  ^0 


Write  fer  detoiU  er  see  yoer  .hp-  Represeetetive. 

HEWLETT-PACKARD  CO. 

193SA  PAGE  Mill  ROAD  •  PAIO  AITO,  CAIIFORNIA 
Export  Agents:  Frozor  &  Hansen,  ltd. 

301  Cloy  Street,  Son  Froncisco  1 1,  Californio,  U.S.  A. 


instruments 
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LOW  POWER 


NGLE  SIDEBAND 
RADIO  SYSTEM 


The  Standard  DS9  Transmitter  and  RX9 
Receiver  at  last  make  it  possible  to  plan 
the  shorter  H.F.  radio  links  to  give  the 
higher  reliability,  better  quality  and 
increased  number  of  channels  which 
characterize  the  Single  Sideband  System. 


Type  OS9  Single  Sideband  Radio  Transmitter 
Frequency  Range  4 — 22  Me  $.  Power  Output  300 
watts.  Two  independent  sidebands  with  reduced 
carrier.  Total  sideband  width  adequate  for  3  tele¬ 
phone  channels,  many  teleprinter  channels  or 
various  combinations  of  telephone  and  teleprinter. 
Sideband  generating  equipment  built  into  trans¬ 
mitter.  Compact  design  and  rugged  construction 
with  maximum  accessibility  from  the  front  only. 

Type  RX9  Single  Sideband  Radio  Receiver 

Frequency  range  4 — 25  Mc/s.  Independent  side¬ 
band  single  sideband  and  double  sideband 
reception.  Crystal  selectivity  combined  with 
sideband  acceptance  matching  DS9  transmitter. 
Precision  automatic  frequency  control.  Full  front 
accessibility  using  withdrawable  and  tilting  units 
for  maximum  ease  of  servicing. 


DESIGNED 


BUILT 


Standard 


Standard  Tekphones  and  Cabks  Limited 


RADIO  DIVISION 


An  I.  T.  A  T.  associate 


OAKLEIGH  ROAD  •  NEW  SOUTHGATE  •  LONDON  Nil  •  ENGLAND 
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Yes,  Central  makes  those  tiny  precision  screws  for  micro¬ 
phones— and  in  step  with  modern  trends  — also  creates 
sp>ecial  mounting  screws  for  attaching  speaker  and  tube 
assemblies  to  plywood  in  television  sets.  These  typify 
the  versatility  and  wide  range  of  fasteners  available  at 
Central.  Whether  your  assembly  requires  small  standard 
fasteners,  “specials,”  or  heavier  duty  items  — Central  has 
them  or  can  produce  them  fast.  TWo  hi-speed  plants . . . 
one  east,  one  midwest . . .  eagerly  await  an  invitation  to 
help  you  meet  and  beat  your  production  schedules. 

DELIVERIES... 

FROM  CINJ.AL'S  BIG  PIANTS 


o 


•r  t  * 


STANDARDS  FROM  STOCK 
SPECIALS  TO  ORDER 


A  TWO  riANT  organization  FOR  QUICK  NATION  WIDE  SERVICE 


^  "Vow  Con  Oopond  on  ConProf" 

^NTRALjCEnTRRL  5CREUJ  COmPRnY 

3501  SHIELDS  AVE.,  CHICAGO  9,  III  •  149  EMERALD  STREET,  KEENE,  N  H 
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PYRAMID 


CAPACITORS 


PYRAMID  ELECTRIC  COMPANY 

155  Oxford  Street 
Paterson,  N.  J.,  U  S  A. 


TELEGKAMS  WUX  Pater 
CABLE  ADDRESS  Pyromi 


BUSINESS  BRIEFS 

By  W.  W.  MacDONALD 


Reading  Field  Reports,  we  get 
I  the  impression  that  there  will  be  a 
rash  of  redesigned  and  new  prod¬ 
ucts  in  our  held  this  fall.  Another 
sign  of  increased  competition? 

East-Coast  Radar  air-raid  warn¬ 
ing  system  recently  set  up  for 
training  purposes  will  use  a  lot  of 
equipment.  Manufacturers  will 
find  very  little  business  in  this 
particular  project,  however.  Our 
Washington  office  tells  us  the 
I  equipment  is  practically  all  sur¬ 
plus. 

Once  .Again  we  point  out  for 
I  those  who  may  be  interested  that 
I  government  agencies  are  asking 
I  manufacturers  to  bid  on  electronic 
;  apparatus  that  these  same  agen¬ 
cies  placed  on  the  surplus  market 
not  so  long  ago.  The  manufac¬ 
turers  are  busy  scouring  the  sur¬ 
plus  market  for  the  gear,  hoping 
to  avoid  tooling  up  for  its  re¬ 
manufacture. 

Looking  at  the  situation  one 
way,  you  might  say  that  the  agen¬ 
cies  lacked  foresight  and  should 
have  held  on  to  the  stuff.  Looking 
at  it  another,  it  seems  possible 
that  no  one  could  have  anticipated 
so  early  a  need  for  the  equipment. 
Either  way,  the  agencies  are  al¬ 
ways  up  against  it  politically. 

Complaint  of  one  reader  of 
advertisements  is  that  many  manu¬ 
facturers  offer  component  parts 
meeting  Army-Navy-Airforce  spec¬ 
ifications  but  few  have  them  in 
stock.  It  takes  weeks  or  months  to 
obtain  a  supply. 

Preoccupation  with  mass  pro¬ 
duction  of  components  needed  for 
commercial  applications  is  normal 
for  American  business,  so  we  can 
understand  why  manufacturers 
are  reluctant  to  stock  parts  needed 
in  smaller  quantity  for  military 
gear  despite  the  greater  profit 
margin  involved. 

The  solution  to  the  problem  is 
not  apparent  to  us.  We  would  be 
interested  in  hearing  from  anyone 
who  thinks  he  has  the  answer. 

Audio  Trick  reported  by  a  Cali¬ 
fornia  correspondent  involves  ask¬ 


ing  victims  to  recite  a  simple 
jingle  into  the  microphone  of  a 
tape  recorder  while  what  they  say 
is  being  played  back  to  them  via 
headphones  after  a  ten-second  de¬ 
lay.  Nobody,  but  nobody,  has  so 
far  recited  through  to  the  end 
without  getting  all  balled  up. 

The  object  of  the  experiment,  we 
must  admit,  is  obscure  to  us.  But 
some  psychologist  or  medicine¬ 
man  may  think  of  a  practical  ap¬ 
plication,  and  if  .someone  does 
we’d  like  to  hear  about  it. 

.Auto  Radios  in  metropolitan 
New  York  City  total  1,440,000,  or 
72  percent  of  the  total  number  of 
cars  licensed  in  the  area,  accord¬ 
ing  to  WOR’s  research  department. 

Electric  Blowers  ordinarily  in¬ 
stalled  in  cabinets  to  keep  chassis 
cool  have  been  very  popular 
around  Glenn  Martin’s  Baltimore 
plant  this  summer.  During  a  visit 
to  the  company’s  Electronics  Sec¬ 
tion  we  saw  quite  a  few  af  them 
up  on  benches  cooling  the  worker 
rather  than  the  work. 

Several  Patents  covering  a  novel 
facsimile  system  with  which  noth¬ 
ing  has  been  done  are  owned  by  a 
reader  who  thinks  he  has  .some¬ 
thing  with  commercial  possibili¬ 
ties,  particularly  for  interoffice 
work.  Proof  that  the  system  will 
work  is  available,  but  further  de¬ 
velopment  would  have  to  be  done 
before  a  production  prototype 
could  be  built. 

To  manufacturers  interested  in 
investigating  the  subject  further 
we  will  be  glad  to  forward  a  list  of 
patent  number.s. 

.A  West-Coast  Firm  equipped 
with  electronic  computers  has  just 
set  itself  up  in  the  highly  special¬ 
ized  business  of  turning  out  an¬ 
swers  to  highly  complex  mathe¬ 
matical  problems  for  industry  in 
general. 

SMPE  Members  were  poled  re¬ 
cently  to  see  what  they  wanted  to 
read  about  most  in  the  .lournal 
of  the  Society  of  Motion  Pic¬ 
ture  Flngineers.  Television  easily 
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terminals 

PROTECT  PRODUCT 
PERFORMANCE 


THE  FUSITE  CORPORATION 


Why  a  Fusite  Terminal  Where  a  Diamond  Ought  To  Be? 


A  Fusite  Terminal  would  look  much  more  natural  performing  its 
vital  function  in  the  hermetic  sealing  of  your  electrical  product.  But 
since  it’s  every  bit  os  valuable  for  1000  other  products  that  should 
be  fusion  sealed,  we  aren't  playing  favorites. 


The  smooth  uniform  interfusion  of  steel  and  inorganic  gloss  that 
is  o  Fusite  Terminal  is  os  beautiful  os  o  flawless  diamond  to  any 
design  engineer.  In  its  own  way,  it's  os  rugged  os  the  diamond  used 
on  the  tip  of  o  heavy  duty  drill. 

It  withstands  the  thermal  shock  of  tortuous  heat  from  soldering 
or  welding  and  the  rapid  cooling  that  follows.  It  will  carry  up  to 
3000  A.C.  volts  (RMS)  with  o  1 0,000  megohms  insulation  factor 
after  salt  water  immersion. 

This  is  just  one  of  o  wide  line  of  standard  Fusite  single  and 
multiple  electrode  terminals. 

Would  you  like  to  know  more  and  see  samples?  Write  to  Dept.  E. 


TERMINAL  ILLUSTRATED  112  HTL 
SINGLE -HOLLOW  TUBE  ELECTRODE  WITH  LUG 


CARTHAGE  AT  HANNAFORD,  NORWOOD,  CINCINNATI  12,  OHIO. 
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RECORDING  CORPORATION 


FOR  UNIFORM, 
HIGH  QUALITY 


PRESTO  IS  YOUR  DISC 


Mmillmf  AMrcnt 
P.  O.  Bax  SOO,  Macfcawiack, 

la  Caaaala:  WaHar  P.  Dawa*,  U4, 
Daxiiataa  V|.  >Mf.,  Maatraal 


World's  Lar^fst  Manujacturer  of  / nita^^^anevu^S^nd  Recording  Equipment  and  Disc. 


When  you’ve  stretched  your  budg¬ 
et  to  the  limit  to  buy  the  best 
equipment  and  still  can’t  be  sure  | 
of  uniformly  good  recordings. . .  y 

DON'T  TAKE  YOUR  EQUIRMENT  ARART.... 


Somite 

'figdite  ‘Die£4-- 


1  he  Presto  label  on  a  disc  means 
uniform  high  quality  of  mechanical 
and  chemical  properties , . .  (i/rcayr. 


BUSINESS  BRIEFS  teantinued) 

showed  up  in  first  place  amonK  27 
topics.  Color  came  second  and 
sound  third. 

A  Lot  Of  People  are  .sayinK: 
“How  sad,  television  has  pushed 
f-m  into  the  background.”  Now 
that  tele  receiver  makers  are  be¬ 
ginning  to  put  f-m  tuners  into 
many  of  their  sets  as  an  added 
sales  feature  fit  is  cheaper  than 
putting  shortwave  into  a  d-c  set  i 
the  tables  may  be  turned. 

At  least  many  more  people  will 
soon  be  able  to  tune  in  f-m  pro¬ 
grams  on  their  television  sets. 
Whether  they  do  so,  in  view  of  the 
picture  interest,  remains  to  be 
seen. 


Writes  a  maker  of  test  equip¬ 
ment:  “The  elaborate  setup  down 
at  the  Glenn  L.  Martin  plant,  men¬ 
tioned  on  p  63  of  your  July  issue, 
is  not  at  all  unusual  for  aircraft 
companies,  according  to  our  records. 
You  may  also  be  interested  in  the 
fact  that  during  the  first  quarter  of* 

I  1949  we  checked  up  on  sale.s  over 
$250  and  found  that  we  had  sold 
test  equipment  to  484  separate  in¬ 
dustries,  schools  or  branches  of 
the  government.  Only  29  were 
made  to  people  in  the  radio  and 
television  receiver  manufacturing 
group.  The  largest  group  of  cus¬ 
tomers  numerically  was  in  the 
educational  institution  category, 
which  chalked  up  95  orders." 

An  Editors’  Note  pointing  out 
the  probable  future  importance  of 
magnetic  amplifiers,  on  p  124  of 
our  September  1947  issue,  induced 
Press  Wirles.s’  K.  A.  Young  to 
learn  German  so  that  he  could  read 
about  early  work  in  the  original. 
We  think  the  effort  will  pay  off 
and  Young  evidently  thinks  so  too 
for  he  is  now  writing  a  book  on 
the  subject  for  those  who  do  not 
have  the  time  to  become  bilingual. 

Thumbnail  Picture  of  Italian 
radio-receiver  production  looks  like 
this:  Some  40  firms,  employing  25.- 
000  people,  turned  out  about  400.- 
000  sets  valued  at  10  billion  lire 
!  f$17, 875,000)  in  1948,  Exports, 

valued  at  930  million  lire  ($1,662, 
375),  went  chiefly  to  Egypt,  Bel¬ 
gium,  Sweden,  Argentina,  France, 
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th»‘  l,ow  I'ountrifs  and  Turkey. 

I'rodiKtion  could  readily  be  dou- 
ble<l  if  markets  could  be  found  but 
prices  (25  times  pre-war  level) 
make  the  competitive  K'oint;  rough. 


Kadiu  .Announcers  earned  an 
average  of  $7,100  in  New  York 
("ify  during  1947. 


Television  .Antennas  represent 
one  of  the  toughest  design  jobs 
ever  faced  by  radio  engineers. 
They  must  be  efficient  over  an  al¬ 
most  impossible  fre<juency  range, 
provide  high  orders  of  gain  and 
directivity  and  minimize  trans¬ 
mission-line  loss.  Compromise 
seems  to  be  the  only  key  consist¬ 
ent  with  consumer  renuirements, 
but  we  .somehow  have  gotten  the 
impression  that  it  has  been  carried 
too  far  by  too  many  people. 

We’re  angling  for  a  story  stat¬ 
ing  fundamental  requirements  and 
suggesting  possible  approaches,  by 
a  leading  antenna  authority.  If 
we  get  it  this  yarn  alone  ought  to 
be  worth  the  price  of  admission  to 
our  pages. 


SPOT  I'.ENERAL  PCKPo.sE  .sEN.slTlVE  U.  r  REI..AY  Iwn- 
KAsive  Bftianrfd  tmiaturr  for  n^ra/iim  resi4tine*  on  aircraft  at  60 
adjwtmmt.  mouth  for  V-T  oiimatrd  relay  rir- 

fuitfi;  ran  set  to  operate  down  to  10  nulliwatts.  Preenion  adjiM- 
menta  for  i>ull>on  and  drop-out.  !  amp.  nominal  rontart  ratint  ('oil 
retufttanee  up  to  1  t.OOl)  ohm^. 


.^FDT  VERY  IVK  D.  C.  REUY.  Balanced  armature  and 

macnetio  effiiiene>  resiat  aircraft  nfrrofioa  on  inputa  aa  low  aa  < 
mil/twoftA  Withstanda  SOOg  thork  without  damaffe.  Precuioo  adjuat- 
tnenta.  2  amp.  nominal  contact  rating,  ('ml  rentstaoce  up  to  16,000 
ohma  Specif  adaptationn  Built-in  rectifier,  two-cml  differential 
o()era(ion,ron»tant  vt^tage  temperature  compenttatioo. 


SERIES  41 

SPOT  SENSITIVE  RELAY  AC-DC-KEYINO.  Uawual  char- 
actenatica  at  low  coat.  Sama  D.  C.  aenatitAty  aa  Sanaa  4  but  laaa 
fleaibibty  of  adjuatment.  Available  with  loog  Ufa  aad  bouaee-lrei 
eontacta.  it  ta  auited  to  high  apeed  eouatiag  a^  heyiac.  Meehaoical 
hfe  etre^  10*  opermtiooa.  Ckmd  for  i^au  eircAirta  neening  laodarata 
preciaioD  and  Tibratioo  immuaity.  Cowtact  ratiaga  OD  to  9  aopa. 
Cml  reaiaUacc  to  14.000  ahnw.  A.  C.  acaatinty  esceeoa  O.l  VJL  al 
60  cpa.  Serviecable  oo  frequeoctea  from  16^-400  cpa.  Protecta  delicate 
tbermoetat  or  laatrumeDt  cootaeta. 


Subscriber  Harry  Schwartz  of 
Montreal  tells  us  that  he  and  his 
partner  have  induced  the  local 
telephone  company  to  include  a 
heading  for  electronic  engineers  in 
the  local  classified  book. 


MI  LTiriRCnT  POLARIZED  .-iENSITIVE  RELAY.  SiB«W  or 
double  differential)  windings.  RevuUnre  up  to  25000  ohroa  total. 
C'ontact.o  u{)  to  4PDT,  5  amp.  nominal  rating.  Balanced  armature  for 
strong  ATl>ratn»n  few»tan<e.  FORM  X~Three  Poaitton  or  Null  Seek¬ 
ing  For  automatic  poHitioning  or  2-Wav  process  contrd.  Sensitivity 
depending  un  i  ontat  t  complexity)  from  10  to  iOO  miUiwatta.  FOIOl 
Y-Bia.^  (Spring  Return'.  Fse  as  an  ordinar>  sensitive  relay  if  a 
complex  contact  comlnnation  is  needed.  Tombinea  function  of  pQot 
relay  and  contactor.  Sensitivity  same  as  Form  X.  Responds  only  to 
one  polaritv.  FORM  Z  — Latching  •ptrmantnU  .Voflwiie'.  Replies 
mechanical  latch  electrical  reset  relays,  where  longer  life  and  freater 
vibration  rrsistaure  is  required.  Sensitivity  from  I00to250milbwatts. 


Wire  Tapping  by  a  visiting  team 
interested  in  knowing  whether  a 
righthanded  or  lefthanded  pitcher 
is  warming  up  can’t  happen  at 
Brooklyn’s  F^bbets  Field.  Hose- 
McCann  has  installed  a  no-party- 
line  sound-powered  telephone  sys¬ 
tem  similar  to  tho.se  used  on  many 
ships  between  the  home-team  dug- 
out  and  bullpen,  according  to  Hob 
Kuhn,  who  was  one  of  the  few  men 
in  the  city  to  attend  a  recent  (liant- 
Dodger  gatiio  on  legitimate  bu.-i- 
ness. 


SPOT  SENSITIVE  IIHill  SPEED  POLARIZED  RELAY.  Single 
or  multiple  windings  up  to  1 1.000  ohms  (single).  Balanced  armature. 
Nominal  contact  rating  2  ampe.  For  repeating  ttititrapk\c  txgnaU  at 
s{)eeds  up  to  250  K 7Mf .  Small  in  sue  and  weight.  Hermetically  sealed. 
.Mechanical  life  exceeds  10*  oficrations.  FORMS  X.  Y  and  Z  (see 
Type  6  alove)  available  m  Scries  7.  Sen.xitivities  from  teas  than  1  to 
10  miUiwatta  depending  on  form  and  ret^uiremeoU.  Form  X  is  useful 
as  the  detecting  element  in  positioning  bridge  circuits. 


Hums  employed  by  the  William 
V.  Stancil  Company,  building  mag¬ 
netic  recorders  out  in  North  Holly¬ 
wood,  total  six. 


Personal:  If  any  of  you  boys 
with  boats  in  Long  Island  Sound 
hear  the  “Dolphin”  (WC2f)00)  on 
the  ship-to-.ship  bands,  or  portable- 
marine  \\'2TY  on  75  phone  give  us 
a  shout. 
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Has  Desisnin 


It’s  the  lit  tip  Volume  Control 
ivith  BIG  Advantages 


MALLORY 


sfts  the  pare  in  «'arh<)n  e<)nfr«)ls  >tith  the 
revuhilionarv  Mallorv  Mi<i»<‘trol. 


NEW  TELEVISION  TYPES 

Krniiitancr  iLiability  itpet’iaily  |ir«>vi<lcs  for  critiral  apiilioa 
in  trlr^ioion  rirruiiiL.  InMiUtrH  shaftit  an*  kniiri<*4i  fo 
raar  io  aoju*lRi»*til.  Sh^fi  anti  i-urr«‘ni-«’arrviiia  partf  provid 
2iNM).v..lt  in»u  Mtion. 


NEW  SMALL  SIZE 
Tbr  Nmall  Mtr  <tf 
i^prt'ifinl  wht>rr  a  IV 


diamrtrr  prrckK  r  oiiarr. 

l"  diamrirr  nmlrul  c-rdioariK 


It’s  rugged.  It  can  take  it.  It  gives  longer  life  and  it 
is  the  (juiciest  by  actual  tests.  Yes,  the  Mallory 
Midgetrol  has  designing  ways  .  .  .  and  more  and 
more  designers  have  fallen  in  love  with  its  nine 
big  features. 

Mallory  Midgetrol  is  the  crowning  result  of  years 
of  work  to  pack  all  the  dependability,  all  the  tough¬ 
ness  and  all  the  precision  work  that  has  made  Mallory 
famous  into  SM.\LLF.R  sjiace. 

^e  earnc!-tly  suggest  you  study  the  many  extra 
features  offered  by  the  Mallory  Midgetrol  which  are 
listed  in  the  box  here.  They,  in  total,  prove  again 
that  the  Midgetrol  is  worthy  of  joining  the  big 
Mallory  line  of  volume  controls  of  every  type  for 
every  use. 

You  Expect  More  And  Get  More  From  Mallory 


ELtandjirdicjiMMi  of  pnHlucIi*  %»hi«-h  nirans 
’hrduirp  and  faiLtrr  driivrrira. 


NEW  TWO-POINT  SHAFT  SUSPENSION 

Doubtr  brariop  Huaitmtsion  of  the  arw  flat  ahafl  rliminatriL 
ahaft  wobble.  AaMurnL  aiiKMtth.  rvrn  ronlari  prraMirr  imi  thr 
repiatani'T  rlemrni.  Impnora  the  <]uality  of  the  control 
mcE-haoicalK  and  electrically . 


NEW  RESISTANCE  ELEMENT 

Keeiatance  element  ia  aut«>nialirally  machincH'tNi 
eleE’trunM'ally  aelected  to  eliminate  any  cham'e  of  hum 


NEW  CONSTRUCTION 

I  ee  <»f  pheoTilic  material  eliminatea  mrtal-to-nielal  4*ontact, 
thua  there'a  no  chance  f<»r  nier-hanical  oenm*. 


NEW  CONTACT  ASSEMBLY 

The  c«>otact  aaeembly  ia  made  of  a  apet'ial  Mallory  contact 
alloy.  New  cimtact  deaian  niakea  the  Mall«»ry  Mklaelrol  the 
qiiteie*!.  »m«Mithepl  E'ontrtil  by  lalMiratory  teMta. 


NEW  TYPE  END  TERMINALS 

End  terminala  are  hot  tinne<l — 
twiaieEl  many  timea  without  lire 
large  enough  to  eaaiK  and  «|UH-kly 


lie  formed.  l>eol. 
g.  Terminal  holea 
ire  all  leada. 


NEW  SWITCH 

l>e-igne<l  and  mauufactured  by  Mallory  under  the  higheat 
quality  atandarda.  Thia  new  awitrh  ia  built  f«ir  a  long,  trouble* 
free  life  an«l  eliminaleB  nianv  awiirh  problema. 


Precision  Electronic  Ports  —  Switches,  Controls,  Resistors 


SERVING  INDUSTRY  WITH 


Capacitors  Rectifiers 

Contacts  Switches 

Controls  Vibrators 

Power  Supplies 
Resistance  Welding  Materloll 
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CROSS 

TALK 

►  AN'(;i,0  ANdl.E  ...  As  anticipated,  our  quarrel 

with  the  British  television  standards  (this  column. 
May  issue)  has  touched  off  a  friendly  spark  or  two 
from  the  editors  of  World,  who  take  us  to 

task  in  their  July  issue.  The  points  of  controversy 
between  us  were,  amonjf  many  others,  discussed  at 
lenjrth  last  month  in  Zurich  at  the  first  meeting  of  the 
C.C.l.R.’s  Study  Group  11,  a  body  set  up  to  explore  the 
I)ossibility  of  international  agreement  on  television 
standards.  We  attended  this  meeting  as  technical 
adviser  to  the  U.  S.  Delegation,  and  learned  much. 
On  the  theory  that  a  report  on  this  meeting  would 
be  more  constructive  than  continued  editorial  dis¬ 
cussion,  we  refer  readers,  including  our  colleagues 
of  Wireless  World,  to  our  next  issue,  which  will 
contain  a  full  account  of  the  Zurich  meeting  and  what 
ties  ahead. 

►  DEFINITIONS  .  . .  Several  professional  groups  are 
mulling  over  the  old  question  of  what  “electronics” 
means.  Time  was  when  this  was  a  simple  matter: 
electron  tubes  make  use  of  free  electrons  traveling 
in  a  vacuous  or  gas-filled  space;  electronics  is  the 
science  and  technology  of  electron  tubes  and  asso¬ 
ciated  apparatus.  .And  that  was  that. 

But  along  came  the  transistor,  and  with  it  a  new 
appraisal  of  the  semiconductor  as  an  element  in 
electronics.  According  to  the  old  definition,  a 
transistor,  a  thermistor,  a  barrier  layer  photocell, 
selenium  and  silicon  rectifiers,  are  not  electronic  at 
all.  But  they  are  small-current  devices  which  per¬ 
form  functions  identical  to,  or  closely  related  to, 
those  of  electron  tubes. 

A  proposal  made  by  one  definition  committee  (which 
shall  be  nameless  for  the  moment  because  its  work  is 
still  in  the  preliminary  stages)  makes  a  lot  of  sense 
to  us.  This  group  proposes  to  define  electronic  con¬ 
duction  as  including  electron  flow  in  a  gas,  a  vacuum, 
or  in  a  semiconductor.  An  “electron  device”  would 
be  one  in  which  conduction  takes  place  through  a 
vacuum,  gas  or  a  semiconductor.  An  electron  tube 


would  be  such  a  device,  in  which  the  conduction  takes 
place  within  a  gas-tight  envelope. 

This  all-inclusive  definition  puts  the  semiconductor 
devices  where  they  belong.  Moreover,  it’s  based  on 
a  sound  physical  doctrine.  Controlled  electron  flow 
in  a  gas  requires  attention  to  the  same  physical  princi¬ 
ples  as  controlled  electron  flow  in  a  semiconductor.  The 
lack  of  knowledge  of  the  latter  process  is  as  pro¬ 
found  as  its  inherent  complexity  is  evident.  But,  in 
time,  these  questions  will  be  answered.  Quite 
possibly  the  control  of  electrons  in  a  gas  or  vacuum 
will  fall  out  as  a  special  case  of  the  general  descrip¬ 
tion  of  the  domains  of  the  solid  state. 

►  EARLIER  ...  In  April  we  took  note  of  the  work 
of  Otto  Schade  in  testing  lenses  with  a  photoelectric 
scanner.  We  were  soon  reminded  that  Dr.  Schade 
was  not  the  first  to  use  this  method.  Several  months 
earlier,  William  Herriott  had  published  in  the  JOSA 
a  description  of  his  photoelectric  lens  bench.  So  our 
praise  is  now  directed  in  two  directions.  Having 
seen  the  Herriott  bench  in  operation  recently,  we  are 
more  impressed  than  ever.  We  hope  they’ve  heard 
about  it.  by  now,  in  Rochester,  New  York. 

►  B.ASIS  ...  It  is  abundantly  clear  that  the  FCC  has 
taken  seriously  its  responsibility  for  proper  planning 
of  the  future  of  television  broadcasting.  The  state¬ 
ment  of  “proposed  rule  making”,  which  will  go  before 
hearing  a  few  days  after  this  issue  is  published,  is 
evidently  an  all-out  attempt  to  avoid  the  mistakes 
made  when  sound  broadcasting  wa.s  first  set  up 
in  1!)25.  The  proposals  have  received  careful 
scrutiny  by  many  organizations,  public  and  private, 
partial  and  impartial,  who  have  filed  notice  of 
their  intention  to  appear  before  the  hearing.  The 
issues  are  complex,  the  opinions  diverse  and  strongly 
held.  The  decisions  made  will  set  the  course,  for 
good  or  evil,  for  a  long  time.  We  do  not  envy  the 
Commissioners  their  task  or  their  responsibility; 
we  can  only  wish  them  Godspeed. 
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WHY  DOES  IT 
TAKE  SO  LONG? 


r 


executive!'  ask  this  (|iiestiuii  today  more  than 
ever  as  hi<:h  overhead  eharjies  aeeumulate  month  after 
month  on  an  electronic  development  proje»‘t.  Here  are 
the  answers,  w  ith  histori(‘al  hacking  and  practical  sii;:j:es- 
tions  for  speedinjr  recoverv  of  de^elopment  costs 


This  G£  type  FH  11  split-anode 
maqnetron  was  available  com¬ 
mercially  in  1930  but  nobody 
wanted  d 


By  W.  C.  WHITE 

Klfctronics  Eiufinff  r 
■til  HfMnirch  I.nboriititry 

Schi  tit  rtti4l\j,  .V.  V. 


SOMKOXK  has  said  that  life 
nowadays  consists  of  a  series 
of  hectic  rushes  interspersed  by  ex¬ 
asperating  waits.  The  latter  often 
seem  to  predominate  from  the  view- 
l)oint  of  the  executive  interested  in 
a  technical  development.  The  enjri- 
neer  in  charge  is  also  fre(|uently 
exasperated  by  the  length  of  time  it 
takes  to  develop,  design,  manufac¬ 
ture  and  make  a  business  of  some 
new  product.  Usually  the  hijrh  cost 
of  such  a  process  is  a  cau.se  of  even 
•rreater  mental  aiiKitish.  This  hijrh 
cost  is  in  turn  due  partly  to  the  fact 
that  time  is  money,  particularly  in 
these  times  when  overhead  chary^es 
are  hijrh  and  accumulate  month 
after  month  regardless  of  the  rate 
of  proy'ress  of  the  project. 

In  the  field  of  electronics,  the  time 
from  idea  to  production  is  a  very 
pertine..t  problem  because  progress 
and  obsole.scence  are  such  pro¬ 
nounced  factors.  New  develop¬ 
ments  often  crowd  one  another, 
leaving'  all  too  few  years  durinjr 
which  the  cost  of  the  initial  develop¬ 
ment  may  be  recovered.  Finally, 
after  a  development  has  been  com¬ 
pleted  and  one  has  the  benefit  of 
hindsiKht,  it  is  often  very  ditficult 
to  explain  and  justify,  even  to  one¬ 


self.  the  reasons  why  so  much  time 
was  consumed  in  arriving  at  the 
yoal.  A  few  historical  example.': 
will  show  how  lonp  it  took  in  the 
past  to  develop  familiar  products. 

Let's  first  take  a  look  at  the  devel¬ 
opment  of  the  hijrh-vacuum  tube, 
which  is  the  basis  of  our  industry. 

The  Triode  .  .  .  1883  to  1913 

StartinK  with  the  Kdison  F.ffect 
in  1883,  Edison  was  Ki’anted  a 
patent  in  1884  on  a  diode  voltajre 


SEVEN  REASONS  FOR  DELAYS 

An  engineer  instinctively  hangs 
onto  0  development  until  he  under¬ 
stands  everything  about  it 

Overlooked  defects  in  design  don't 
show  up  until  the  product  is  in  the 
field 

Trial  users  are  unsympathetic  to 
new  ideas 

Finol  product  is  not  sufficiently 
visualized  during  design 

Routine  business  conferences  ond 
personal  interruptions  encourage 
noturol  manana  inclinations 
General  weariness  and  disgust  with 
project  after  run  of  hard  luck 

Natural  opposition  of  production 
personnel  to  new  products 


rcfrulator',  Fleming  u.scd  a  diode  a.< 
a  radio  detector  in  11*05.  deFore.^t 
brought  out  his  audion  in  11*07 
and  the  hiyrh-vacuum  tube  came  in 
11*13. 

It  was  not  until  World  War  1, 
however,  that  hitrh-vacuum  triodes 
were  widely  used  and.  of  course, 
not  until  the  advent  of  broadcastiny' 
in  1921  did  they  really  reach  the 
public.  Thus,  from  Edison’s  dis¬ 
covery  to  World  War  I,  use  repre¬ 
sented  a  lapse  of  over  30  years.  It 
should  be  noted,  however,  that  after 
1912  when  organized  research  be¬ 
came  active  in  the  development  of 
the  hiyrh-vacuum  triode,  progress 
was  relatively  rapid. 

This  development  of  the  high- 
voltage  triode,  which  has  been 
taken  as  an  illustration,  involved 
a  number  of  accomplishments  that 
were  necessary  before  the  final  re¬ 
sult  could  be  achieved. 

Induction  Heating  ...  1919  to  1939 

One  example  involving  the  apjili- 
cation  of  electron  tubes  is  the  de¬ 
velopment  of  high-fre(|uency  induc¬ 
tion  heating.  In  1919,  as  a  result 
of  transmitting  tube  developments 
for  World  War  I,  fairly  suitable 
tidies  were  available  for  commercial 
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Taken  in  1928.  this  picture  ihows  a  laboratory  teit  oi  the  FH-11 
oicillatinq  magnetron  being  used  as  a  voice-modulated  micro- 
wave  transmitter  at  400  me.  The  art  was  not  ready  lor  such 
a  development,  and  many  years  had  to  pass  before  a  radio 


transmitter  operating  at  this  frequency  was  greatly  desired. 
This  tube,  incidentally,  was  described  by  the  author  in  a  three- 
page  feature  article  in  the  first  issue  of  ELECTRONICS  (p  34. 
April  1930) 


hi^’h-fivtiin'iK-y  iiuliit'tiiin  heatiiiK- 
.A.-i  it  matter  of  fact,  the  writer  imilt 
it  hii.'h-frei|ueiu-,v  fiirnare  unit  in 
1!*I!).  Thi.-i  was  used  regularly  for 
l.ahoratory  nieltiuir  of  sptyiiil  alloys 
in  a  vaeitum  or  eont rolled  atmos¬ 
phere.  -Many  of  the  uniipie  advant- 
atre-i  ot  hij-'h-freipit'itey  induetioti 
heatintr  were  known  ;it  that  time 
and  yet  it  was  not  until  about  2<) 
years  hiter  that  this  apitlieation 
really  became  a  business. 

What  can  be  done  to  shorten  this 
period  of  incubation?  This  leads  to 
the  tpiestion  of  what  are  the  causes 
of  delays  in  a  new  development  and 
its  commercialization. 

Generof  Considerations 

Many  delays  in  development  are 
largely  psycholovrical  and  only  cer¬ 
tain  of  them  are  susceptible  to  much 
near- f u t  u  re  i m p rovemen t . 

The  bejrinninns  of  a  new  develop¬ 
ment  can  usually  be  traced  to  some- 
one’.->  idea  and  the  decision  by  the 
same  or  another  person  to  do  some- 
thinyr  about  this  idea.  Of  course, 
the  first  (piestions  that  arise  are: 

(11  Is  there  a  profitable  market 
for  the  product? 

(2)  Is  the  time  propitious  for 
the  venture? 


<  3)  What  is  the  probable  develop¬ 
ment  cost  and  can  it  be  recovered? 

<4)  Is  the  orjranization  involved 
capable  of  doinv  the  development 
I'liis  manufai'ture  and  commercial¬ 
ization? 

These  are  all  of  primary  impor¬ 
tance.  of  cour.se,  and  much  could  be 
written  on  each  of  them.  However, 
wc  will  as.sume  the  answer  to  each 
h.is  been  in  the  affirmative  and  thus 
>ret  on  to  our  subject  of  delays. 

Kiirlier  in  this  article,  the  speed- 
inK  up  of  hijrh-voltaKe  triode  de¬ 
velopment  fhroujrh  organized  re¬ 
search  was  mentioned.  This  is  an 
extremely  important  factor  and 
should  be  considered  under  the 
broad  headinir  of  collective  nonius. 
Collective  genius  is  a  name  for  the 
idea  that  many  human  traits  and 
abilities  are  necessary  to  complete 
a  development  successfully;  so 
many,  in  fact,  that  it  is  practically 
impossible  to  accomplish  the  result 
with  one  or  two  individuals. 

For  a  successful  development, 
there  must  be  enough  individuals 
possessing  the  necessary  abilities 
in  the  group  to  supply  all  the  basic 
requirements.  This  general  idea  is 
fundamental  and  not  new  to  modern 
organized  industrial  research,  but 


it  was  brought  out  very  intere.st- 
ingly  in  an  article  published  a  few 
years  ago.  I  would  recommend 
that  this  article  be  read  by  everyone 
interested  in  advanced  development. 

Back  of  evei'y  successful  develop¬ 
ment  there  is  usually  a  dominant 
personality.  This  of  itself  does  not 
insure  a  speedy  and  successful  re¬ 
sult,  although  it  is  one  of  the  im¬ 
portant  factors  necessary  to  success. 

Delay  No.  1 — Engineering  Instinct 

The  engineer  in  charge  of  the 
development  is  sometimes  more  in¬ 
terested  in  the  technical  how  and 
why  of  the  development  than  in 
speeding  it  to  a  practical  completion 
in  order  to  minimize  outgo  and  to 
hasten  the  beginnings  of  income. 
Many  scientists  and  some  engineers 
have  this  feeling,  but  fortunately 
most  of  them  keep  it  well  under 
control.  To  others  the  idea  of 
manufacturing  and  placing  on  the 
market  some  new  product  on  which 
all  of  the  technical  problems  are  not 
thoroughly  understood  or  charted  is 
abhorrent.  Certainly  there  must  be 
sufficient  knowledge  to  avoid  pit- 
falls.  On  the  other  hand,  if  com¬ 
mercialization  is  postponed  until  all 
the  science  and  engineering  in- 
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volved  are  thoroughly  understood, 
then  probably  a  comi)etitor  will  be 
the  tir.st  one  to  make  a  business  out 
of  the  development. 

Dekiy  No.  2 — Overlooked  Defects 

All  of  us  are  familiar  with 
products  which  when  first  com¬ 
mercialized  show  up  some  import¬ 
ant  defect  or  ditiiculty.  To  avoid 
this  one  must  learn  as  early  as  pos¬ 
sible  in  a  development  what  are  its 
key  problems.  Frequently  the  prob¬ 
lems  that  at  first  were  worried 
about  the  most  do  not  materialize; 
instead,  other  difficulties  or  defects 
that  were  not  suspected  turn  out 
to  pre.sent  the  chief  difficulties. 
This  leads  to  the  need  for  getting 
a  few  of  the  products  out  into  the 
field  just  as  soon  as  possible.  There 
is  no  better  way  of  uncovering  de¬ 
fects  than  this  procedure. 

Delay  No.  3 — Attitude  of  Trial  Users 

In  a  field  trial  or  early  use,  suc- 
ce.ss  or  failure  usually  hinges  on  the 
attitude  of  the  individual  utilizing 
the  trial  installation.  If  he  looks 
with  suspicion  on  any  new  thing, 
it  is  sometimes  better  to  look  for  a 
better  location.  On  the  other  hand, 
a  trial  user  who  has  enthusiasm, 
patience  and  tolerance  is  to  be 
treasured  as  he  is  often  the  all-im¬ 
portant  factor  in  a  quick  and  suc¬ 
cessful  technical  development. 

Delay  No.  4 — Not  Looking  Ahead 

In  the  vast  majority  of  eases,  the 
human  mind  seems  to  be  incapable 
of  clearly  foreseeing  or  sensing  two 
steps  ahead  on  any  problem.  It  is 
a  common  experience  to  design  some 
fairly  simple  piece  of  new  electronic 
ecjuipment,  giving  thorough  atten¬ 
tion  to  what  are  apparently  all  the 
problems  involved.  When  the  first 
sample  is  delivered  and  sometimes 
even  before  a  test  is  made,  the  de¬ 
signer  finds  to  his  dismay  that,  as 
soon  as  it  is  seen  in  being,  one  or 
more  undesirable  features  are  im¬ 
mediately  apparent.  In  other  cases, 
the  initial  test  uncovers  what  .seems 
like  some  perfectly  obvious  unde¬ 
sirable  characteristic  or  defects  and 
the  designer  wonders  how  he  could 
have  been  so  stupid  as  not  to  foresee 
this  particular  feature.  Probably 
this  factor  is  high  in  importance  of 
the  many  that  can  cause  costly  and 
lengthy  delays.  There  is  nothing 


new  in  the  discovery  of  this  prob¬ 
lem,  and  the  use  of  mock-ups  is 
sometimes  employed  to  minimize 
this  difficulty.  However,  it  remains 
a  severe  psychological  problem,  the 
complete  cure  for  which  is  none  too 
apparent. 

Delay  No.  5 — Interruptions 

The  tnaHana  problem  is  as  old  as 
human  nature,  but  it  appears  to 
have  taken  on  many  new  and  insidi¬ 
ous  forms  in  the  past  few  years. 
There  are  thoroughly  legitimate  as¬ 
pects  to  this  factor.  They  are  staff 
conferences,  monthly  reports,  visits 
of  VIP’s  and  that  yearly  bugaboo, 
the  budget.  These  are  just  a  few  to 
serve  as  examples.  At  least  one 
comes  up  nearly  every  week  in  the 
life  of  a  development  engineer. 

Probably  more  time  consuming 
are  the  semi-personal  or  personal 
factors.  Here  the  .scope  and  variety 
are  legion.  One  plans  to  take  home 
some  technical  book,  report  or  data 
so  as  to  study  it  in  peace  and  quiet. 
However:  It  is  March  14  and  the 
income  tax  return  is  due.  Again 
upon  arriving  at  home  you  are  re¬ 
minded  that  you  promised  to  visit 
the  Henry  Doodles  that  night  to 
see  the  Kodachrome  slides  of  their 
trip  to  Florida.  The  reader  can  add 
to  this  list  almost  endlessly.  Such 
interruptions  invade  even  the  office 
and  laboratory  with  such  things  as 
weddings,  storms,  accidents  and  ill¬ 
ness  in  the  family.  This  is  bad 
enough  in  one’s  own  particular  case, 
but  remember  that  these  same  prob¬ 
lems  apply  to  each  individual  of  the 
many  connected  with  the  job,  from 
mes.senger  boy  to  shop  superintend¬ 
ent.  During  all  the  delays  from 
the.se  causes,  salaries  and  overhead 
go  merrily  on. 

Delay  No.  6 — General  Disgust 

From  time  to  time  during  a  diffi¬ 
cult  development  when  there  has 
been  an  unusually  long  run  of  hard 
luck,  it  is  suggested  that  it  is  time 
to  stop  fooling  around  with  make¬ 
shift  apparatus  and  do  a  really  good 
job  with  the  proper  equipment.  This 
tendency  must  be  watched  carefully 
as  frequently  it  originates  from 
weariness  and  disgust  with  the 
project  rather  than  a  real  need.  We 
all  know  that  some  of  the  outstand¬ 
ing  developments  in  our  science 
have  been  done  with  haywire 


apparatus  built  on  breadboards. 

Delay  No.  7 — Opposition  to  New  Things 

Unless  the  product  under  develop¬ 
ment  solves  some  pressing  current 
problem,  it  is  usually  very  difficult 
to  commercialize  it.  It  is  so  much 
easier  to  keep  on  in  the  same  man¬ 
ner  rather  than  introduce  the  new 
or  improved  products  that  always 
involve  risk,  trouble  and  added 
effort.  Furthermore,  changes  upset 
smooth  factory  operation  which  in 
times  of  pressing  production  prob¬ 
lems  is  an  all-important  factor.  The 
argument  is  sometimes  advanced 
that  an  existing  product  should  not 
be  replaced  by  a  new  one  until  the 
cost  of  development  of  the  pre.sent 
design  has  been  recovered. 

Timing  New  Developments 

From  an  executive  viewpoint,  it  is 
necessary  to  call  a  halt  somewhere 
in  the  introduction  of  new  ideas 
during  any  given  period.  In  general, 
an  organization  simply  does  nut 
have  the  manpower  to  handle  more 
than  a  limited  number  of  new  ideas 
or  developments  at  one  time. 

There  are  two  particular  times  in 
the  business  cycle  when  it  is  difficult 
to  promote  an  idea  for  a  new  de- 
velojiment  from  research  through  to 
commercial  form.  The  first  is  when 
business  is  good  and  the  second 
when  busine.ss  is  dull.  This  is  not 
a  facetious  remark,  but  rather 
points  out  another  psychological 
fact. 

Good  and  Bad  Times 

In  times  of  business  i)rosperity, 
money  for  research  and  develop¬ 
ment  is  usually  available  and  there 
is  plenty  of  optimism.  It  is  true 
that  manhours  are  difficult  to  find 
for  development  purposes  but  i>rob- 
ably  the  greatest  difficulty  is  that 
managers  are  primarily  interested 
in  getting  out  present  model.'?  on 
schedule  and  of  proper  <iuality 
They  cannot  be  expected  to  be 
particularly  interested  in  a  new 
product  that  is  going  to  take  many 
manhours  to  promote  and  sell  and 
probably  involve  added  problems  in 
installation  and  engineering  and 
customer  complaints. 

On  the  other  hand,  in  i)eriods  of 
poor  business  conditions,  money  is 
hard  to  obtain  for  re.search,  engi¬ 
neering  and  development,  and  pessi- 
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one  bitr  fiivorable  factor  and  that 
is  that  at  such  times  managers  are 
keenly  on  the  lookout  for  a  new  or 
better  product  to  catch  a  larjrer 
share  of  the  limited  available  busi¬ 
ness  or  open  up  a  new  field.  There 
are  also  manhours  usually  avadable 
on  the  part  of  engineers  and  com¬ 
mercial  men  to  promote  a  new 
product. 

The,  answer  to  this  timiiiK  prob¬ 
lem  is' obvious.  The  basic  research 
and  advanced  technical  development 
work  can  ami  should  be  ilone  in  yood 
times.  Tbiis  a  >rood  foandation  is 
laid  so  that  the  final  desi)rn  and 
promotion  may  later  be  done  with  a 
minimum  of  time  and  expense  when 
economy  rules  but  new  product-!  are 
much  to  be  desired.  Industrial  elec¬ 
tronics  prew  up  durinp  such  peri- 


Conclusion 


mism  is  tisuallv  life.  But  there  is 


ods.  Much  ot  the  basic  research 
work  on  various  new  tubes  and  the 
circuits  involved  was  done  durinp 
the  boom  years  of  the  late  20’s 
whereas  some  of  the  most  encour- 
apinp  bepinninps  of  commercial  ap¬ 
plications  occurred  durinp  the  de¬ 
pression  years  of  the  early  and 
middle  30’s. 

During  the  next  few  years,  it  will 
be  interesting  to  watch  the  extent 
to  which  some  recently,  announced 
electronic  research  accomplishments 
come  into  profitable  use.  Examples 
of  this  are  the  traveling-wave  tube*, 
ceramic  tubes*  and  the  transistor*. 
In  following  such  developments, 
it  must  be  kept  in  mind  that  some¬ 
times  it  is  their  by-products  that 
turn  out  to  be  important  rather 
than  the  form  in  which  the  initial 
development  took  place. 

Expediting  Procedures 

It  is  essential  that  satisfactory 
operating  samples  of  the  device  be 
available,  as  well  as  necessary  asso¬ 
ciated  items.  One  can  never  tell 
when  conditions  for  getting  ap¬ 
proval  of  a  new  device  will  suddenly 
become  favorable.  The  ability  to 
follow  up  some  suggestion  promptly 
and  actively  when  enthusiasm  is 
fresh  and  high  is  a  very  important 
factor. 

Complete  information  on  a  device, 
particularly  as  regards  its  opera¬ 
tion,  advantages,  limitations  and 
unusual  characteristics,  is  es.sential. 
Again,  everything  should  be  done 
to  make  the  initial  trials  or  tests 


Built  and  surcesstully  demonstrated  by  the  author  in  1919.  this  high-irequency  indue- 
tior.  heating  unit  was  20  years  ahead  of  its  time.  Commercial  acceptance  did  not 
come  until  about  1939  when  industry  realized  its  potentialities  for  surface  hardening 


favorable  as  otherwise  doubts  are 
substituted  for  high  hopes. 

No  opportunity  should  be  lost  to 
tell  as  many  people  as  possible  about 
the  device  and  demonstrate  it  to 
them.  .All  the  good  ideas  are  not 
under  one  hat.  In  our  field,  there 
is  probably  no  better  way  of  telling 
the  world  than  an  article  in 
Electronics.  The  more  proposi¬ 
tions  entertained  for  a  new  device, 
the  more  likely  a  successful  one  will 
be  found. 

The  initial  applications  chosen  to 
be  followed  up  actively  .should,  if 
possible,  be  relatively  simple  ones. 
There  will  be  enough  complications 
and  unforeseen  problems  without 
introducing  extra  or  unnecessary 
ones. 

It  is  often  easier  to  introduce 
some  radically  new  idea  as  an  added 
feature  of  an  existing  product 
rather  than  attempt  to  force  it 
through  as  an  entirely  new  device. 
It  is  less  upsetting  to  the  factory 
and  involves  less  commercial  risk. 


Radio  engineers  are  born  pio¬ 
neers.  They  are  always  on  the 
lookout  for  something  new  and  very 
often  will  decide  to  incorporate  a 
new  thing  in  a  product  even  before 
the  engineer  promoting  the  device 
feels  it  is  ready  to  use.  This  adven¬ 
turesome  spirit  in  radio  is  un¬ 


doubtedly  a  characteristic  of  a  new 
art,  but  it  is  probably  not  so  pro¬ 
nounced  today  as  it  was  a  number  of 
years  ago. 

On  the  other  hand,  introduction 
of  a  new  tube  or  application  in  the 
industrial  field  may  meet  with  (piite 
a  different  reception.  There  the  at¬ 
titude  is  more  often  to  question  the 
proposal  on  the  basis  of  too  high 
cost,  fear  of  unreliability,  unsatis¬ 
factory  tube  life  and  the  many  other 
factors  involved.  In  other  words, 
conservatism  is  a  much  more  power¬ 
ful  factor  than  the  pioneering 
spirit.  Fortunately,  this  too  has 
changed  during  the  past  few  years 
and  even  now  there  is  a  tendency  in 
some  cases  to  think  of  doing  it  elec¬ 
tronically  first. 

Two  or  three  years  may  seem 
like  a  long  time  to  realize  a  dream 
on  even  a  simple  idea,  but  a  century 
ago  the  dreamer  was  lucky  if  he 
lived  long  enough  to  see  it  in  suc¬ 
cessful  use.  Much  progress  has  been 
made. 
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En{iiiiepre<l  for  niaxiiniim  flexil)ility  aiul  operating  eeoiioinv.  INew  fork's  newest  vhf 
television  transmitter  overlooks  the  eity  from  the  New  Jerse\  Palisades.  Its  810-foot  tower 
inehules  an  f-m  antenna.  Mierowave  stPs.  coaxial  cable  and  high-quality  teleplnme  lines 
link  studios  and  remote  pickup  points 


The  completion  of  the  WOR-TV 
television  transmitter  plant  will 
interest  radio  engineers  because  of 
its  several  iini(|ue  features.  The 
latest  of  the  New  York  stations  to 
broadcast  a  television  projrram 
from  its  own  facilities,  it  has  had 
the  advantajre  of  time  and  experi¬ 
ence  in  planning  an  effective  instal¬ 
lation. 

AlthouKh  this  article  deals  pri¬ 
marily  with  television  etpiipment. 
the  apparatus  and  its  use  have  been 
carefully  integrated  into  the  whole 
field  of  radio  entertainment.  Tele¬ 
vision  is  the  newest  and  most  eom- 
pellinK  of  the  radio  mediums,  but 
a-m  and  f-m  will  continue  to  serve 
for  a  lonK  time.  For  that  reason, 
the  f-m  transmiftiiiK  facilities  have 
been  combined,  from  the  operational 
standpoint,  with  those  of  television. 
Existing  a-m  facilities,  requiring 
different  terrain,  are  adequate,  and 
.satisfactorily  located  el.sewhere  (in 
Carteret,  near  Rahway,  N.  J.l. 

The  facilities  described  in  this 
article  compri.se  television  studios, 
which  are  located  in  New  York  City 
at  20  \V.  67th  St.,  and  f-m  and  tele¬ 
vision  broadcasting  facilities  in¬ 
stalled  in  North  Bergen,  New 
Jersey.  The  television  studio  facil¬ 
ities  are  not  yet  completed,  so  that 
only  a  brief  description  of  them  is 
given.  The  television  transmitter 
facilities,  however,  are  now  com¬ 
pleted,  and  include  a  television 


(lansmitter,  a  source  of  auxiliary  or 
emergency  picture  signal  for  that 
transmitter,  and  suitable  microwave 
and  other  terminal  equipment  to 
enable  television  i)ictures  to  be 
brought  to  the  transmitter.  The 
f-m  facilities  include  an  f-m  trans¬ 
mitter  and  suitable  auxiliary  ecpiip- 
ment.  All  of  the.se  transmitter 
facilities  are  housed  in  a  specially 
designed  building.  Adjacent  to  the 
building  is  the  transmitter  tower, 
which  carries  both  the  f-m  and 
television  antennas. 

Choosing  a  Location 

The  proper  siting  of  a  radio 
transmitter  is  the  most  important 
decision  a  radio  engineer  can  make 
for  he  must  usually  live  with  his 
decision  a  long  time.  Compromises 
among  the  factors  of  propagation, 
cost,  or  availability  of  a  satisfac¬ 
tory  site  must  always  be  made. 
However,  in  spite  of  the  impossibil¬ 
ity  of  obtaining  CAA  permission  to 
erect  a  tower  at  the  most  favored 
spot  in  Fort  Lee,  New  Jersey,  the 
present  approved  North  Bergen 
location  is  considered  a  satisfactory 
compromise,  with  the  propagation 
factor  weighing  somewhat  more 
favorably  in  the  balance  here. 

The  decision  to  locate  the  trans¬ 
mitter  in  New  Jersey  rather  than 
in  New  York  was  predicated  upon 
economic  as  well  as  engineering 
considerations.  In  the  first  place. 


although  the  states  of  New  Jersey 
and  New  York  are  major  political 
subdivisions,  the  populations  are 
homogeneous.  Nominal  residents 
of  either  state  are  often  employed 
in  the  other.  So  far  as  the  whole 
geograi)hical  region  is  concerned, 
it  is  essentially  one  market  area. 

Because  of  their  relative  conven¬ 
ience  to  studios  and  talent,  the  New 
York  skyscrapers  were  first  used  to 
support  the  high  antennas  needed 
for  television.  Only  two  vhf  sta¬ 
tions  (both  of  them  f-m  broadcast¬ 
ers)  have,  until  the  advent  of 
WOR-TV,  exploited  the  natural  ele¬ 
vation  furnished  by  the  Palisades, 
the  rocky  western  bank  of  the  Hud¬ 
son  River.  This  high  ridge  com¬ 
mands  both  the  eastern  shore  of  the 
Hudson,  the  flat  land  of  Long 
Island  and  also  the  area  to  the  west 
towards  Pennsylvania.  Immediately 
to  the  west  are  the  Jersey  Meadows, 
a  low  swampy  region  abounding  in 
a-m  stations. 

It  is  well  known  that  the  ghosts 
that  plague  television  reception  in 
some  locations  are  cau.sed  by  signal 
reflections  from  obstacles,  the  re¬ 
flected  signal  being  weaker  and  de¬ 
layed  in  time  by  the  somewhat 
longer  path  it  has  traveled.  The 
most  troublesome  interference  by 
ghosts  occurs  when  the  receiving 
location  is  shielded  in  some  way 
from  the  direct,  or  desired,  ray.  By 
locating  the  WOR-TV  antenna  well 
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Hway  from  the  tail  buiidinK^  of  New 
York  City,  it  is  expected  that  there 
will  be  few  l(K-ations  at  which  the 
direct  siKnal  is  not  obtained  with 
very  much  greater  signal  strenjrth 
than  rellected  signals. 

The  5,0<*0  and  500-microvolt  con¬ 
tours  computed  accordinjr  to  fX'C 
formulas  in  application  for  con¬ 
struction  permit  are  shown  by  solid 
lines  in  Fijr.  1.  An  estimate  of 
population  served  is  also  indicated. 

The  layout  of  the  site  is  shown  in 
Fijr.  2.  The  transmitter  buildin^' 
and  the  adjoininK  Karate  are  mod.- 
em  one-story  construction  of  brick, 
coverinjf  5,000  .sipiare  feet.  Besides 
the  transmitter  cubicle  space,  equip¬ 
ment  racks,  and  the  control  room, 
there  are  washroom,  a  dining  space 
and  kitchen,  and  an  otfice.  At  the 
rear  of  the  building  are  the  utility 
room  housing  the  ventilatinK  and 
coolinff  equipment,  and  a  well- 
etpiipped  shop.  The  Karate  has 
space  for  three  lartre  remote  pickup 
trucks. 

The  outdoor  substation,  sur¬ 
rounded  by  a  wire  fence,  contains 
two  banks  of  three  50-kva  trans¬ 
formers,  each  bank  connected  to  a 
different  feeder.  Power  comes  in  at 
440  volts  and  is  stepped  down  to 
120  208-volt  3-phase  4-wire  circuits. 
In  the  event  of  a  power  failure 
on  the  line  in  use,  the  load  is 
automatically  and  instantaneously 
switched  to  the  transformer  bank 
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WOR  TV'FM  tower  in  North  Bergen,  N.  j.  overlooki  New  York  City 
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Tranimittar  control  ii  centered  at  coniole  in  foreground.  Teieriiion  tranemitteri  at  left  and  I  m  at  right.  Turntables  and  cueing  desk 
just  show  at  left  and  camera  control  and  mixer  desks  at  right 


that  is  fed  from  the  alternate  sub¬ 
station. 

An  important  feature  of  the  elec¬ 
trical  installation  is  the  ground 
system.  An  expanded-metal  copper 
mat  covers  the  ground  beneath  the 
tower.  Tied  in  with  this  is  a  system 
of  20  radials  extending  from  the 
tower  ba.se  to  the  edge  of  the  prop¬ 
erty.  A  main  girdling  system  of 
250-mcm  bare  copper  cable  extends 
the  full  perimeter  of  the  property. 
All  metal  columns,  conduits,  equip¬ 
ment  grounds,  and  even  the  window 
frames  of  the  building  are  tied  into 
this  system. 

The  most  striking  feature  of  the 
external  plant  is  the  tower  itself, 
visible  for  many  miles  in  any  direc¬ 
tion.  The  fabricated  portion  rises 
760  feet  above  the  ground  and  is 
surmounted  by  a  iSO-foot  pole  sup¬ 
porting  the  f-m  and  television  radi¬ 
ators.  It  weighs  about  420  tons. 

At  the  base,  the  legs  of  the  quad- 
rupod  are  spread  out  96  feet  apart 
on  a  side,  narrowing  at  the  top  to 
5  feet.  Each  leg  is  secured  by  eight 
steel  bolts,  each  one  13  feet  long 
and  weighing  800  pounds.  Steel- 
reinforced  concrete  bases  are  im¬ 
bedded  in  the  solid  granite  ledge 
that  shows  above  ground. 

The  tower  has  been  designed  to 
withstand  winds  of  120  miles  an 
hour.  The  maximum  average  wind 
velocity  recorded  in  this  area  for  a 
five-minute  interval  was  81  miles  an 
hour  during  the  hurricane  of  1944. 
It  is  estimated  that  a  wind  of  3.7 


The  top  of  the  tower  supports  a 
one-bay  circular  antenna  for  WOR- 
FM  and  above  this,  a  six-bay,  super¬ 
turnstile  antenna  that  is  used  for 
both  television  sight  and  sound 
from  WOR-TV  on  Channel  9. 

The  f-m  antenna  is  the  doughnut, 
a  special  form  of  the  folded  dijiole. 
The  extreme  ends  of  the  folded  di¬ 
pole  are  joined  by  an  adjustable  ca¬ 
pacitor  that  is  factory  tuned  for  the 
desired  frequency.  The  center  point 
of  the  larger  ring,  and  one  end  of 
the  lower  ring  are  grounded,  thus 
affording  lightning  jirotection. 

A  matching  section  is  used  be¬ 
tween  the  3i-inch  line  and  the  an¬ 
tenna.  This  type  of  antenna  has  a 
junver  gain  of  0.79  referred  to  a 
half-wave  dipole.  The  effective  ra¬ 
diated  power  of  3.1  kw  at  9.70  feet 
is  attained  with  a  transmitter  out¬ 
put  to  the  transmission  line  of  5.7 
kw.  The  calculated  coverage  is 
shown  by  dashed  lines  in  the  con¬ 
tour  map  (Fig.  11. 

Elach  bay  of  the  six-bay  super¬ 
turnstile  antenna  for  television  con¬ 
sists  of  four  bat  wing  radiators 
mounted  at  90-degree  intervals 
about  the  supporting  pole.  These 
radiators  are  formed  from  seamless 
steel  tubing  and  are  attached  at 
their  top  and  bottom  ends  to  the 
supporting  pole. 

The  method  of  feeding  the  east- 
west  pairs  is  -showm  in  Fig.  3.  The 
north-south  pairs  are  similarly  fed, 
but  at  90-degree  phase  displace¬ 
ment.  The  horizontal  pattern  from 


miles  an  hour  causes  a  sway  at  the 
top  of  only  7  inches. 

By  virtue  of  the  antenna  con¬ 
struction  and  the  fact  that  the 
tower  is  tied  into  the  extensive 
grounding  system,  the  structure 
will  probably  tend  to  equalize  oppos¬ 
ing  charges  between  the  earth  and 
the  atmosphere.  Although  this  con¬ 
dition  constitutes  no  assurance  that 
the  tower  will  never  suffer  a  severe 
lightning  stroke,  the  chances  of 
damage  are  minimized.  Other  fea¬ 
tures  of  the  tower  in.stallation,  such 
as  the  microwave  relay  station  at 
the  55.7-foot  level  are  di.scussed  in 
detail  below. 


WOR-TV  bears  the  curious  dis¬ 
tinction  of  being  not  the  first,  but 
the  seventh  and  last  of  the  New 
York  VffF  television  transmitters 
allowed  by  present  FCC  olloca- 
tions.  There  are  many  reasons  for 
this  situation,  but  the  editors  of 
ELECTRONICS  are  concerned 
mainly  with  the  fact  that  here  is 
a  carefully  designed  installation 
that  should  profit  from  the  mis¬ 
takes  os  well  as  the  good  points 
of  every  comparable  station  that 
has  already  gone  into  regular  op¬ 
eration.  Of  equal  importance  is 
the  fact  thot  after  WOR-TV  engi¬ 
neers  decided  what  they  needed, 
they  had  the  relatively  unlimited 
financial  resources  with  which  to 
back  up  their  engineering  de¬ 
cisions— THE  EDITORS 
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this  antenna  is  essentially  circular 
deviating  little  more  than  plus  or 
minus  0.5  db.  F'or  channel  9,  the 
power  gain  over  a  half-wave  dipole 
is  6.78.  Combined  sound  and  pic¬ 
ture  carriers  from  a  diplexer  unit 
near  the  television  transmitter  are 
ft»d  through  two  34  inch  copper  co¬ 
axial  lines  up  the  south-west  leg  of 
the  tower  to  the  matching  unit  iind 
junction  for  the  antenna  feed  har- 
ne.-'s. 

An  interesting  and  important 
feature  of  the  antenna  installations 
is  the  means  of  keeping  the  radiat¬ 
ing  structures  free  of  ice.  This  pro¬ 
tection  is  essential  not  only  becau.se 
the  ice  may  affect  the  characteris¬ 
tics  of  the  antenna,  but  because  the 
radiators  are  less  rugged  than  the 
supporting  structure.  An  accumu¬ 
lation  of  ice  pre.sents  a  greater  wind 
surface  as  well  as  a  greater  weight. 

The  f-m  ring  antenna  has  heated 
capacitor  plates  and  partially  heated 
arms  dissipating  about  240  watts  in 
all.  If  normal  voltage  is  insufficient 
to  melt  ice,  the  voltage  can  be  rai.sed 
on  the  Calrod  units  until  the  power 
is  api>roximately  doubled,  with  no 
damage  to  the  equipment. 

A  ditferently  shaped  250-watt 
heating  unit  is  built  into  the  verti¬ 
cal  portion  (next  to  the  mast)  of 
each  element  of  the  six-bay  turn¬ 
stile.  The  whole  assembly  dissipates 
six  kilowatts.  It  is  possible  to  con¬ 
nect  the  individual  units  in  parallel, 
series-parallel,  or  series,  for  differ¬ 
ent  degrees  of  heat.  There  are  two 


One  of  the  coaxial  cable  terminal  racks  (left)  and  monilorinq  equipment 
located  in  the  hallway  outside  shielded  room 


i-ontrols  for  the  heaters;  an  auto¬ 
matic  thermostatic  control  and  a 
manual  control  that  shorts  out  the 
thermostat. 

Icinjf,  or  the  formation  of  hard 
rime,  takes  place  over  a  vei'y  narrow- 
temperature  ranjre  near  32  F.  It  is 
caused  by  the  deposition  of  super¬ 
cooled  water  droplets  on  an  obstacle. 


On  this  account,  a  thermostatically 
controlled  heater  is  usually  .set  to 
operate  between  the  limits  of  27  and 
32  F.  When  the  air  is  colder  than 
27  F,  there  is  little  daiyrer  of  icinK- 
Rime,  or  frost  feathers,  is  an¬ 
other  source  of  trouble.  This  phe¬ 
nomenon  is  caused  by  a  cloud  of 
supercooled  droplets  (of  a  ditferent 


character  from  an  icinjr  tloud)  that 
freeze  whtn  they  hit  an  obstacle  and 
build  out  into  the  wind.  Although 
liKhter  in  weight,  their  wind  resist¬ 
ance  is  likely  to  become  greater 
than  that  of  the  icing  deposition. 
Rime  forms  at  temperatures  from 
32  to  as  low  as  minus  50  F,  but  the 
amount  decreases  as  the  tempera¬ 
ture  drops.  Probably  the  manual 
control  of  the  antenna  heating  will 
be  seldom  used  to  cope  with  any 
riming  conditions. 

As  an  additional  aid  to  di.scour- 
age  the  buildup  of  ice  or  rime,  the 
antenna  has  been  covered  with 
three  lasers  of  special  paint  to  give 
it  a  smooth  surface. 

Ground  Plan  of  the  Station 

The  layout  of  equipment  and  fa¬ 
cilities  within  the  station  is  shown 
in  Fig.  4.  Operating  activities  cen¬ 
ter  at  the  transmitter  control  desk 
in  the  center  of  the  operating  room. 
The  operator  on  duty  normally  faces 
the  transmitters.  p]asily  accessible 
are  the  turntables,  to  his  left;  the 
camera  control  and  mi.xer  desks 
(television  sight  and  sound)  to  his 
right.  Ordinarily,  the  television 
program  is  originated  elsewhere 
and  sent  to  the  transmitter  via  tele¬ 
vision  master  control  located  at  the 
main  television  studios  at  67th 
Street  in  New  York  City.  Similarly, 
f-m  programs  are  routed  through 
WOR-FM  master  control  at  1440 
Broadway.  Kmergency  and  testing 
operations  only  will  recpiire  the  use 
of  the  auxiliary  equipment  at  the 
transmitter. 

All  television  camera  and  slide 
projection  ecpiipment  is  elTectively 
isolated  in  the  shielded  room  to  the 
right  of  the  operator.  The  syn¬ 
chronizing,  testing,  monitoring,  and 
all  the  audio  ecpiipment  is  at  least 
l)artially  shielded.  Ceiling,  walls 
and  door  of  the  room  are  covered 
with  fine  copper  screening  heavily 
tinned  .so  that  the  individual  strands 
are  joined  one  to  another.  This 
shielding,  together  with  that  af¬ 
forded  by  the  metal  cabinets  and 
doors  on  the  operating-room  side, 
cuts  down  direct  radiation  from 
the  transmitters,  the  antennas,  and 
also  from  the  several  a-m  broadcast¬ 
ing  stations  in  the  vicinity 

During  construction  of  the  tower, 
an  intercommunication  system  em¬ 
ployed  between  the  hoisting  engi¬ 


ne.  1  -Service  areas  lor  WOR  TV  (solid  lines)  and  WOR  FM  (dashed  lines).  Note 
that  the  contours  lor  tv  and  f-m  are  not  directly  comparable 


FIG.  2  Ground  plan  of  the  North  Berqen  property  showing  relation  of  the  tower, 
transmitter  building  and  power  substation 
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neer  and  the  top  construction  level 
picked  up  stronjr  signals  from  these 
local  a-m  stations  until  the  equip¬ 
ment  and  line  were  adequately 
shielded.  Without  proper  shielding, 
a  trreat  many  of  the  hijrh-imped- 
ance,  low-sijrnal  circuits,  particu¬ 
larly  in  the  camera  e(iuipment, 
would  undoubtedly  pick  up  strong 
signals. 

Monitoring  and  testinK  eijuip- 
ment,  alon^  with  telephone  termi¬ 
nals,  is  in  the  broad  hallway  to  one 
side  and  behind  the  transmitter 
cubicles.  The  utility  room  contains 
cooling  and  heating  facilities  for 
the  building  as  well  as  hitfh-and- 
low-pressure  air  for  the  transmit¬ 
ters,  and  coolinjr  water  for  .some  of 
the  tubes. 

A  well-appointed  shop  contains 
everythin?  from  hammers  to  lathes, 
from  communications  receivers  to 
square-wave  generator.  Drawers 
and  cai>inets  of  spare  parts  line  one 
wall. 


The  Television  Transmitters 

The  type  TT-G-D  comprises  a  5- 
kw  picture  transmitter  and  a  2.5 
kw  aural  transmitter  in  adjacent 
cubicles  at  the  operator’s  left.  This 
is  standard  ecjuipment.  The  picture 
transmitter  employs  low-level  plate 
modulation,  five  push-pull  stages 
ending  in  a  pair  of  9t’24  tubes  that 
employ  forced  air  and  water  cool¬ 
ing.  No  high-level  sideband  filter 
is  reijuired  because  all  but  the 
standard  vestigial  sideband  signal 
is  eliminated  by  the  amplifier  band¬ 
pass  tuning. 

When  once  adjusted  it  is  the  work 
of  a  few  minutes  to  check  the  tun¬ 
ing  of  the  amplifier  stages,  starting 
with  the  final  and  working  back  to 
the  first  stage.  Crystal  monitors  are 
provided  in  each  r-f  amplifier  stage, 
and  there  is  a  built-in  sweep  oscilla¬ 
tor,  as  well  as  marker  o.scillators  for 
use  with  an  external  oscillo.scope, 
to  give  a  visual  indication  of  proper 
tuning. 

The  f-m  sound  transmitter  em¬ 
ploys  the  I’hasitron  circuit  for 
pha.se-initiated  frequency  modula¬ 
tion.  The  carrier  frequency  is  thus 
directly  controlled  by  a  crystal.  Out¬ 
put  of  the  transmitter  comes  from 
a  pair  of  type  5513  forced  air  cooled 
tubes. 

In  practice,  these  transmitters 
will  operate  very  much  under  their 


Coaxial  cable  hangeri  compensate  diiiereni  coeiiicients  ol  expansion  oi  steel  tower 
and  copper  line.  Upper  clamps  are  merely  lined  with  asbestos  compound.  Lower 
copper  lined  clamps  grip  coax.  Downward  thrust  is  taken  by  springs.  Ground  is 
carried  by  the  copper  braid  irom  lower  clamp  to  tower 


kw  erp  at  975  feet  (this  includes  a 
loss  of  875  watts  in  the  transmission 
line). 

The  f-m  transmitter  for  WOR- 
P’M  operating  at  98.7  me  (channel 
254)  and  installed  tp  the  operator’s 
right  is  .standard  commercial  equip¬ 
ment.  Styled  the  type  BT-4-B,  it 
comprises  a  Phasitron  modulator, 
250-watt  amplifier,  and  3-kw,  fol¬ 
lowed  by  a  10-kw  amplifier.  Final 
tubes  in  this  rig  are  a  pair  of 
forced-air  cooled  5518’s. 

The  output  of  each  transmitter  is 
converted  to  single-ended  connec¬ 
tion  by  means  of  a  balun.  Output 
from  the  WOR-FM  transmitter  is 
taken  directly  out  of  the  building 
and  up  the  tower  through  31-inch 


maximum  power  ratings.  Television 
stations  are  licen.sed  for  a  maximum 
of  50  kilowatts  effective  radiated 
picture  carrier  power  at  an  antenna 
height  of  500  feet,  and  25  to  75  kw 
sound  power  on  the  .same  basis. 

Since  the  effective  height  of  the 
WOR-TV’  antenna  is  975  feet  above 
average  terrain  the  effective  radi¬ 
ated  i)ower  has  been  restricted  by 
FCC  to  9  KW.  To  obtain  this  the 
operating  power  of  the  transmitter 
must  be  reduced  to  2.04  KW.  This 
computation  includes  a  35-per¬ 
cent  loss  in  the  transmission  line 
and  a  power  gain  of  6.78  for  the 
antenna.  P'or  similar  legal  rea¬ 
sons,  the  sound  transmitter  will 
operate  at  ab»ut  2.5  kw  to  give  11 
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Engineers  making  final  letli  of  the  luc  bay  luperlurnstile  antenna  lust  prior  to  hoisting 
it  into  place.  Man  at  left  reads  meter  indicating  standing  waves  on  slotted  line  section. 
Signal  generator  on  table  (right) 


FIG.  3  Detail  of  the  East  West  feeder 
system  to  the  television  superturnstile. 
The  North-South  feeders  are  identical 


coaxial  line  and  fed  into  tlie  sinifle- 
hay  circular  antenna  througrh  a 
(luarter-wave  matching  .section. 

Output  from  the  picture  and 
.-sound  transmitters  feeds  into  a  di- 
ple.xer  or  bridge  circuit  of  which 
the  two  sets  of  radiators  appear  as 
resistive  element.s.  The  visual  trans¬ 
mitter  is  fed  across  one  diagonal 
of  the  bridge  and  the  aural  trans¬ 
mitter  across  the  other.  From  the 
diplexer  unit  two  Si-inch  lines  run 
out  and  up  the  tower,  one  to  the 
east-west  elements  and  the  other 
to  the  north-south  elements.  An 
additional  quarterwave  length  of 
line  is  introduced  in  the  north-south 
feed  to  obtain  the  desired  quadra¬ 
ture  effect  between  the  sets  of  ele¬ 
ments. 

Provision  is  made  for  gassing  the 
external  lines  with  either  dry  nitro¬ 
gen  or  dry  air.  The  f-m  line  and 
the  television  pair  each  has  its  own 
compressor  that  draws  room  air 


through  a  silica  gel  filter.  The  ma¬ 
chine  automatically  cycles  so  as  to 
dry  out  the  silica  gel  and  discharge 
its  moisture  before  another  cycle  of. 
pumping  into  the  line.  Ordinarily, 
this  e((uipment  is  ade<iuate  to  han¬ 
dle  routine  pressurizing  which  need 
be  very  little  more  than  atmos¬ 
pheric  to  prevent  breathing  of  moist 
air. 

In  the  event  of  trouble,  com¬ 
pressed  nitrogen  from  tanks  can  be 
introduced  instead.  The  lines  inside 
the  building  operate  without  pres¬ 
sure  since  the  temperature  of  the 
air  inside  the  building  near  the 
eipiipment  tends  to  be  higher  than 
the  dew  point. 

Dummy  Load 

The  picture  carrier  output  r-f  line 
to  the  diplexer  is  so  arranged  that 
by  loosening  and  swinging  a  90- 
degree  elbow  this  output  can  be  fed 
instead  into  a  dummv  load  in  order 


to  measure  the  r-f  power  generate<i 
by  the  transmitter.  A  water-cooled 
resistor  of  51.5  ohms  terminates 
the  line  in  its  characteristic  imped¬ 
ance.  Water  Hows  around  the  resis¬ 
tor  and  is  heated  according  to  the 
power  that  the  resistor  dissipates. 
In  practice,  when  the  water  How  is 
adjusted  to  :?.8  gallons  per  minute, 
the  temperature  ditference  directly 
indicates  kilowatts  of  power  dissi¬ 
pated. 

Transmitter  Controls 

One  of  the  fantastic  aspects  of 
television  is  its  tremendous  appetite 
for  personnel.  Covering  a  ball  game 
in  the  good  old  days,  an  announcer 
and  an  engineer  might  arrive  a 
half  hour  before  the  game  time  with 
a  bagful  of  audio  equipment.  Tele¬ 
vision  is  certainly  not  this  simple, 
and  in  order  to  avoid  inordinate 
personnel  costs,  television  equip¬ 
ment  and  its  layout  must  be  engi- 
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FIG.  5  Proqram  control  panel  (left)  and  transmitter  supervisory 
control  right.  Complete  console  is  shown  in  a  photograph  else¬ 
where  in  these  pages 
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neered  very  carefully  with  this 
thought  in  mind. 

One-man  operation  of  \V’OR-TV 
and  WOR-FM  i.s  certainly  not  con¬ 
templated.  but  the  transmitter  op¬ 
erating  console  has  been  arranged 
so  that  in  any  emergency  a  single 
individual  can  adequately  operate 
the  television  and  f-m  transmitters 
simultaneously. 


An  outline  drawing  of  the  trans¬ 
mitter  and  supervisory  control 
I)anel  is  shown  in  Fig.  5.  The  three 
meters  at  the  top  indicate  deviation 
from  the  assigned  carrier  fre(iuency 
by  television  picture,  television 
sound,  and  the  f-m  transmitters. 
The  monitoring  equipment,  com¬ 
prising  a  television  frequency  devia¬ 
tion  monitor  and  two  f-m  com¬ 


bined  freipiency  and  modulation 
monitors,  is  remotely  located. 

The  indicating  meters  on  the  con¬ 
sole  are  repeaters,  or  auxiliary 
indicators  supplementing  .self-con¬ 
tained  meters  in  the  equipment. 
The  picture  and  f-m  reflectometer 
meters  indicate  how  well  the  tran.s- 
mitters  are  matched  into  their  re¬ 
spective  transmission  lines.  The 
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DUttlled  water  cooler,  water  pumps  and  cubicle  coolinq  fans  in  the  utility  room.  Flow  control  equipment  and  saiety  interlocks 

are  mounted  on  wall  at  the  rear 


operator  will  tend  to  catch  incipient 
fa’.ilt.s  such  as  antenna  icinp  and 
moisture  in  the  coaxial  lines  by 
abnormal  deflection  of  the  reflec- 
tometer  needles. 

An  automatic  power  cutoff  oper¬ 
ates  if  the  line  or  antenna  arcs  over. 
The  reason  for  the  shutoff  is  in.ii. 
cated  to  the  operator  by  a  litrhted 
pilot. 

An  interesting  feature  of  the  pic¬ 
ture,  .sound  and  f-m  power  controLs 
is  that  power  can  be  turned  on  from 
the  console  but  not  turned  off.  Since 
the  great  problem  in  broadcasting  is 
keeping  the  station  on  the  air 
rather  than  taking  it  off,  this  ar¬ 
rangement  makes  good  operating 
sense.  Once  the  transmitter  is  on 
the  air,  accidental  contact  with  the 
control  buttons  can  not  knock  it  off. 

In  front  of  the  operator  is  the 
program  control  panel.  As  in  the 
first  panel,  television  functions  are 
to  the  left  and  f-m  to  the  right,  cor¬ 
responding  to  placement  of  the  re¬ 
spective  transmitters.  Repeater 
meters  that  indicate  percentage 
of  tv  sound  and  f-m  modulation  are 
placed  on  each  side  of  the  vu  meter 
that  is  used  primarily  for  television 
sound.  The  overmodulation  lamps 
show  when  a  pre.set  level  is  being 


exceeded  by  the  transmitter. 

The  four  sets  of  vertical  six-key 
monitor  switches  allow  the  opera¬ 
tor  to  make  a  rapid  check  of  overall 
performance  for  video  ithe  picture 
is  viewed  on  a  large  .screen  and 
the  waveform  on  a  smaller  tube  to 
to  the  left  of  the  operator)  and 
both  sound  and  f-m  transmitters. 
The  interlocking  switches  have  sep¬ 
arate  level  controls  beneath  the 
hinged  covers  on  which  the  designa¬ 
tions  apj)ear,s.  This  feature  allows 
the  operator  to  eciualize  levels  for 
monitor  scopes  and  speakers.  Nor¬ 
mally  an  off-the-air  monitor  is 
viewed.  When  trouble  develops,  the 
operator  checks  back  through  vari¬ 
ous  outputs  and  inputs  until  the 
source  of  the  disturbance  is  lo¬ 
calized. 

Regular  and  auxiliary  ( or  emer¬ 
gency)  inputs  are  arranged  to  give 
the  transmitter  operator  some  flexi¬ 
bility  without  burdening  him  with 
control-room  duties.  .A  rotary 
switch  is  provided  for  input  either 
from  incoming  line  from  master 
control  in  New  York,  or  the  output 
of  the  mixer  desk  at  North  Bergen. 
There  are  two  telephone  toggles  for 
tv  sound  and  f-m.  The  switch  at 
the  extreme  right  allows  a  selection 


of  any  three  combinations  that  may 
be  patched  into  the  console  for  spe¬ 
cial  events.  The  gain  controls  as¬ 
sociated  with  these  switches  appear 
immediately  below.  The  picture  line 
fader  is  not  a  usual  control  but  has 
been  included  here  to  increase 
flexibility. 

Three  other  controls  also  of  prime 
importance  for  the  picture  signal 
appear  at  the  lower  left.  The  sync 
stretcher  permits  adjustment  in  the 
sync  amplitude  relative  to  the  pic¬ 
ture.  It  might  need  adjustment, 
for  example,  when  a  remote  jiro- 
gram  is  put  on  the  air  following  a 
local  i)rogram,  although  ordinarily 
this  will  have  been  taken  care  of 
at  master  control.  The  peak  power 
control  sets  the  power  output  at 
synchronizing  peaks  so  that  the 
modulation  enveloiie  can  be  made  to 
conform  to  FC('  specifications.  The 
r-f  gain  control  adjusts  the  .screen 
voltage  in  the  first  r-f  stage  anti 
serves  to  raise  or  lower  power  out¬ 
put  when  the  correct  modulating 
conditions  have  been  established. 

There  is  a  monitor  speaker  in  the 
control  room  for  each  transmitter 
as  shown  in  Fig.  5,  with  other  moni¬ 
tor  speakers  mounted  elsewhere  in 
the  building.  It  has  been  suggested 
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that  those  attempting  to  monitor 
two  different  audio  programs  may 
be  in  danjrer  of  developing  a  new 
form  of  schizophrenia  or  split  per¬ 
sonality.  However,  the  practice  of 
dual  listeninK  i.s  not  unknown  in  the 
radio  art.  An  operator  i.s  usually 
unaware  of  or  onl.v  passively  in¬ 
terested  in  specific  program  content. 
But  if  noise  develops  or  if  the 
proKram  is  cut  off  he  notices  imme¬ 
diately.  For  example,  an  operator 
dozinp  on  his  own  living  room  couch 
will  probably  sprinK  to  his  feet  if 
his  wife  suddenly  switches  off  the 
radio  midpropram! 

Video  Equipment 

Facinjr  the  man  at  the  video  con¬ 
trol  desks  are  three  type  TA-1.53-A 
terminal  facilities  racks  for  incom¬ 
ing  video  signals.  Each  unit  com¬ 
prises  a  12-inch  picture  monitor 
and  two  5-inch  waveform  .screens 
for  both  line  and  frame  signal  moni- 
torintr.  Besides  containin^r  a  .sync 
stretcher,  each  unit  has  a  special 
patch  and  switch  panel  in  order  to 
increase  the  flexibility  of  the  equip¬ 
ment  and  facilitate  its  use  at  vari¬ 
ous  points  in  the  system. 

The  type  TA-1.37-A  picture  dis¬ 
tribution  equipment  contains  a 
four-channel  studio  mixinjr  line 
amplifier  that  is  controlled  by  the 
switching  unit  in  the  mixer  desk. 
The  patch  panel  gives  flexibility  for 
special  events  or  testing. 

A  single  sync  generator  (type 
TA-107)  is  deemed  suflicient  for 
operation  at  the  transmitter  for 
testing  and  emergency  operations. 

All  the  above  e<|uipment,  each 
unit  in  its  own  metal  cabinet,  forms 
the  wall  of  the  shielded  room  facing 
out  on  the  transmitter  control  room. 
Within  the  shielded  room,  also  en¬ 
closed  in  metal  cabinets,  are  the 
icono.scope  camera  used  with  both 
the  slide  projector  and  the  film 
projector,  and  the  associated  elec¬ 
tronic  ecpiipment.  This  eipiipment. 
together  with  shading  and  other 
controls,  is  operated  from  the  cam¬ 
era  control  desk.  Six  spare  rack 
cabinets  stand  empty  for  future 
expansion. 

Tower  Control  House 

Some  details  of  the  microwave 
relay  equipment  have  not  yet  been 
worked  out.  The  tentative  plan  is 
to  provide  a  2-kilomegacycle  and 


two  7-kmc  links  for  remote  pickups 
at  North  Bergen.  The  receiving 
dishes  will  be  located  on  the  tower 
and  coaxial  lines  will  feed  the 
signal  to  the  shielded  room  for 
monitoring  and  des|)atching  to  mas¬ 
ter  control  at  the  New  York  studios. 

The  control  house  itself  is  IcK’ated 
at  the  5.55-foot  level  of  the  tower, 
or  795  feet  above  sea  level.  It 
houses  an  electric  winch  and  600 
feet  of  steel  hoisting  cable,  serves 
as  control  point  for  the  antenna 
heater  thermostat  control,  and  con¬ 
tains  the  microwave  receivers  and 
associate  equipment.  In  addition. 


there  is  a  .'lOO-pound  capacity  block 
and  tackle  to  aid  in  moving  gear 
about  the  inside  of  the  structure. 

Although  it  is  not  expected  that 
personnel  will  be  stationed  regu¬ 
larly  at  this  point,  the  stairway  up 
the  tower  is  brought  up  to  this 
level,  with  a  vertical  steel  ladder 
going  from  here  to  the  top  of  the 
tower.  There  is  a  steel  grating 
around  the  house  and  a  fence  .so 
that  personnel  can  safely  inspect  the 
outside  of  the  enclosure  or  set  up 
experimental  ecpiipment  in  that 
area. 

Above  the  roof  of  the  control 


FIG.  6 — SimplUied  diaqram  oi  the  coaxial  cable  circuit!  between  itudioi  and  trani- 
mltter 
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FIG.  7 — Facilities  are  provided  lor  carrying  one  remote  while  setting  up  lor  another 
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FIG.  8 — Video  signal  switching  and  check  points  at  the  transmitter  plant 


Dummy  load  used  ior  testing  transmitters.  Metered  water  Hows  over  a  power-dissipat- 
ing  resistor.  Temperature  difference  of  water  between  input  and  output  shows  power 


hou.'ie  is  another  steel  Kiating  .sur¬ 
rounded  by  a  fence.  This  upper 
area  is  used  for  mounting  the 
microwave  dish  antennas.  A  hinged 
trap  door  is  provided  for  lowering 
equipment,  and  there  is  a  2  by  6  foot 
trap  door  in  the  house,  near  the 
winch  and  motor,  to  allow  hauling 
etiuipment  up  to  this  level  by  power. 

The  house  itself  is  10  by  10  feet 
and  has  8  feet  headroom  inside.  The 
walls  are  Rl’M  V-beam  22-gage  sid¬ 
ing  with  a  half-inch  lining  of  insu¬ 
lation.  The  proper  closing  and 
weatherproofing  of  this  building  is 
extremely  important  if  it  is  reliably 
to  perform  its  function  of  shelter¬ 
ing  microwave  circuit  epiipment. 
Temperature  effects,  either  heat  or 
cold  as  well  as  the  effect  of  humid¬ 
ity.  will  be  accentuated  by  the  winds 
that  will  be  considerably  higher  in 
velocity  than  those  on  the  ground. 

The  exact  placement  of  the  micro- 
wave  antenna  dishes  will  not  be 
settled  until  e.xperience  has  shown 
both  what  is  possible  and  exactly 
what  the  circuit  problems  will  in¬ 
volve.  In  the  early  stages,  manually 
adjustable  dishes  will  be  employed. 
The  ultimate  arrangement  will  ifi- 
volve  antennas  that  can  be  remotely 
oriented  both  in  iizimuth  and 
direction  controlled  from  within 
the  main  transmitter  bidlding. 
These  iintennas  in  plastic  radomes 
will  shoot  through  the  steel 
tower  members  in  the  desired  direc¬ 
tion.  Experiments  so  far  made  indi¬ 
cate  that  at  2  kmc  there  will  prob¬ 
ably  be  no  great  difficulty  in  picking 
up  remote  transmitters  with  a  re¬ 
ceiving  dish  located  inside  th(“ 
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FIG.  9 — Control  areas  in  the  studios.  Program  control  rooms  (A)  are  located  at  approximately  studio  floor  ItTel.  Camera  control  and 


equipment 

tower.  Whether  or  not  this  ean  also 
1k>  (lone  at  7  kmc  has  not  been 
determined. 

Wire  facilities  for  W()Ii-TV  and 
WOU-FM  are  of  three  types:  sub¬ 
scriber’s  line  for  regular  telephone 
conversations,  hi^h-qiiality  audio 
pro^'ram  lines,  and  broadband  video 
circuits  for  video  signals.  All  of 
thes(>  facilities  are  leased  from  the 
Telephone  ('o. 

There  are  two  video  circuits  pro¬ 
vided  to  convey  signal  from  master 
control  to  the  transmitter.  In  addi¬ 
tion  a  third  video  circuit  is  being 
pnwided  to  convey  signals  from 
North  Bergen  to  the  studios  in  New 
York.  This  latter  circuit  will  also 
be  furnished  by  the  Telephone  Co., 
blit  will  probably  consist  of  a  micro- 
wave  link. 

Hegular  telephone  service  is 
handled  through  the  WOR  PBX 
board  at  1410  Broadway.  Betweim 
40  and  50  extensions  will  serve  tele¬ 
vision  operations,  most  of  these 
tines  being  used  at  the  studios  and 
offices  at  07th  Street. 

For  f-m  programming,  there  are 
two  lines,  one  for  regular  service 
and  a  spare,  between  the  1440 
Broadway  studios  and  North 
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(B)  are  located  on  floor  above  lookinq  out  ov 

Bergen  via  the  Lincoln  Tunnel. 
These  lines  are  substantially  flat 
from  40  to  1.5,000  cycles.  A  similar 
pair  of  program  lines  for  television 
sound  is  provided  between  the  67th 
St.  studios  and  the  transmitter. 

The  two  coaxial  cable  circuits  are 
outlined  in  Fig.  6.  They  have  a 
respiinse  es.sentially  flat  up  to  4  me. 

Proqress  of  a  Program 

Although  it  is  intended  to  receive 
remote  pickup  signals  at  the  tran.s- 
mitter,  best  operating  practice  dic¬ 
tates  that  they  be  returned  to  the 
studio  for  switching,  both  back  to 
the  transmitter  and  onto  the  net¬ 
work.  It  is  therefore  necessary  to 
provide  return  circuits  as  shown  in 
the  tentative  diagram  of  Fig.  7. 
This  is  the  purpose  of  the  third 
video  circuit  mentioned  above. 

The  iirogress  of  an  incoming 
video  signal  from  the  coaxial  line 
through  the  numerous  switching 
and  check  points  to  the  transmitter 
is  shown  in  Fig.  8. 

Studios 

The  studios  at  67th  Street  are 
still  under  construction  at  this  writ¬ 
ing.  They  have  been  arranged  to 


»r  itudios 

complete  the  overall  plan  for  flexi¬ 
bility  and  economical  oiieration. 
The  control  rtKims  outlined  in  Fig. 

9  look  out  into  studios  that  are 
about  45  by  60  feet.  Eejuipment  is 
kept  to  a  minimum  in  the  control 
rooms  by  eliminating  camera  con¬ 
trol  units  from  this  area.  They  are 
centralized  as  described  below. 
However,  adequate  monitoring  is 
provided,  the  aim  being  to  have  not 
only  one  monitor  available  for 
each  camera  asscx'iated  with  the 
studio,  but  also  one  monitor  for 
each  additional  picture  source  that 
might  be  used  in  a  given  program 
presentation.  This  is  accomplished 
by  having  a  director’s  console  with 
.seven  monitors,  which  should  give 
adequate  flexibility  in  this  respect, 
and  avoid  the  confusion  of  continual 
switching  of  monitors. 

The  camera  technical  control  is 
centralized  on  the  second  floor  along 
with  other  programming  functions 
that  do  not  require  a  view  of  the 
studios.  By  means  of  good  inter¬ 
communication  and  camera  switch¬ 
ing  systems,  the  flexibility  of  equip¬ 
ment  is  enhanced  and  more  than  the 
normal  four  camera  chains  per 
studio  can  be  employed. 
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By  GEORGE  Q.  HERRICK 
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Department  of  State 
Sew  York,  S.  Y. 


THK  problems  of  interncitional 
broaiieastimr  are  verv  different 


A  broadcasting  are  very  different 
from  those  of  commercial  a-m 
broadcastin^r  as  practised  in  North 
America.  Coverage  is  dependent,  as 
it  is  in  any  .service,  upon  field 
strength,  siRnal-to-noise  ratio,  and 
interference.  The  selective  fading 


-Matter  control  jack  iield  and  program  ampliiiert  at  VOA.  Now  York 


T.OOO  KC  LOW -PASS 
FILTER 


CLIPPING  CONTROL 


FIG.  1-  Schematic  circuit  diagram  oi  the  audio  peak  clipping  amplifier 
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Combats  Jamming 


SiHTfissfiil  international  liroadeastin^  by  the  V Oiee  of  America  depends  upon  many 
factors  ineliidin^  choice  of  radio  fre<piency.  hx'ation  of  transmitters,  and  effiident  modula¬ 
tion.  The  predistorter  and  peak  limiter  described  accentuate  speech  intelli<;ihilitv  when 
multiple  use  of  fretpiencies  causes  jamming 


operation,  not  only  does  the  peak 
of  the  action  sound  pass  through 
the  transmitter  at  full  amplitude, 
but  the  compressor  device  is  left 
in  a  low-gain  state  for  the  follow¬ 
ing  consonants.  As  a  direct  result, 
the  gain  into  the  transmitter  must 
be  kept  at  sufficiently  low  level  as 
not  to  cau.se  overmodulation  on 
l)eaks,  and  the  consonants  are,  so  to 
speak,  doubly  penalized  by  such  a 
system. 

In  addition,  the  high  frequency 
of  occurrence  of  the  impact  vowels 
tends  to  keep  the  limiter,  when 
operating  with  normally  u.sed  gain 
restoration  time  constants,  in  a  con¬ 
tinuous  state  of  gain  reduction. 


that  is  characteristic  of  skywave 
signals  upon  which  international 
broadcasting  depends  seta  a  low 
maximum  for  signal  (|uality.  Par¬ 
ticularly  when  it  is  desired  to  trans¬ 
mit  speech  with  a  maximum  of  in¬ 
telligibility,  wide  departures  from 
standards  of  broadcast  music  <|ual- 
ity  can  be  tolerated.  The  criterion 
for  desirable  transmission  becomes 
one  of  efficiency,  or  optimum  use  of 
modulating  power. 

Speech  Characteristics 

Studies  of  si)eech  characteristics 
indicate  that  most  of  the  energy  is 
carried  in  the  lower  frerjiiency 
vowel  sounds.  Intelligibility  of 
speech  in  almost  all  modern  lan¬ 
guages,  however,  resides  in  the 
higher  fre(|uency  consonant  sounds. 
These  paradoxical  factors  have  been 
reconciled  in  the  design  of  an  audio 
peak-clipping  amplifier  employed 
for  broadcasting  speech  at  the  high¬ 
est  possible  percentage  of  modula¬ 
tion  and  minimum  distortion. 

There  are  available  a  number  of 


devices  and  circuits  for  limiting 
percentage  of  modulation  that  are 
satisfactory  for  standard  broadcast 
or  communications  operations. 
When  considered  from  the  point  of 
view  of  voice  intelligibility  they  are 
inadequate.  The  lower  frecjiiency 
vowel  sounds  carry  energy  and 
are  al.so  impact  vowels  that  act  as 
the  triggering  pul.ses  in  the  control 
circuit  of  automatic  gain-control  de¬ 
vices.  Overmodulation  transients 
are  not  automatically  avoided  with 
simple  limiting  or  compressor  cir¬ 
cuits  because  all  of  the  first  peak 
is  not  limited.  Time  is  required  for 
gain  reduction  to  occur.  Moreover, 
in  terms  of  intelligibility,  it  can  be 
shown  that  although  the  average 
percentage  of  morlulation  of  the 
transmitter  is  increased,  the  re¬ 
sulting  .signal  loses  in  intelligibility. 

The  gain  reduction  of  a  limiting 
amplifier  is  initiated  by  peaks  of 
the  impressed  signal  caused  by  the 
low-frequency  vowel  sounds.  Be¬ 
cause  the  device  requires  a  finite 
time  to  come  into  and  go  out  of 


Advantages  of  Clipping 

The  desirability  of  the  clipping 
technitpie  becomes  apparent  when 
it  is  realized  that  all  usual  limiting 
action  involves  finite  time  inter¬ 
vals,  both  for  the  attack  and  re¬ 
lease,  whereas  clipping  acts  instan- 
taneou.sly.  There  is  a  con.sequent 
deterioration  in  intelligibility  when 
limiting  even  though  there  may  be 
an  increase  in  the  overall  trans¬ 
mitted  energy,  whereas,  with  clip¬ 
ping  there  is  an  improvement  in 
the  intelligibility  and  an  increase 
in  the  overall  transmitted  energy. 

The  equipment  used  at  Voice  of 
America  increases  both  the  intelli¬ 
gibility  of  the  transmission  and  the 
average  percentage  of  modulation 
(without  danger  of  overmodula¬ 
tion)  by  a  combination  of  two  tech¬ 
niques.  The  audio  signal  is  first 
predistorted  and  the  resultant  sig¬ 
nal  is  then  clipped. 

Because  of  the  greater  amplitude 
of  the  low-frequency  vowel  sounds, 
most  of  the  clipping  takes  place  in 
that  region  and  the  consonant 
sounds  are  not  normally  affected. 
.\s  a  result,  there  is  now  a  greater 
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relative  amplitude  of  consonant 
than  vowel  sounds.  Pre-emphasis  of 
the  higher  frequencies,  from  2  to  7 
kc,  again  increases  the  relative  am¬ 
plitude  of  the  consonants. 

The  four  filters  incorporated  in 
the  clipping  amplifier  are  essential 
to  its  optimum  operation.  The  first 
shown  in  Fig.  1  is  the  R-C  network 
comprising  R„  C„  and  C-.  The  effect 
of  this  network  is  to  cause  the  low- 
frequency  end  to  droop  8  db  at  50 
cycles.  This  characteristic  not  only 
improves  the  intelligibility,  but  also 
eliminates  considerable  distortion 
owing  to  clipping  at  these  very  low 
freipiencies. 

The  second  network,  Z„  is  a  tuned 
m-derived  low-pass  filter  that  cuts 
off  sharply  above  7,000  cycles.  This 
circuit  restricts  the  bandwidth  of 
the  radiated  signal  and  eliminates 
ad.iacent-channel  interference.  The 
suppression  of  the  higher-order  fre- 
tpiencies  before  clipping  eliminates 
potential  high-order  harmonic  gen¬ 
eration  that  might  arise  from  clip¬ 
ping. 


FIG.  2-  .Gain  characteristic  of  the  ampli¬ 
fier.  At  1.000  cycles  for  SO  db  the  noise 
is  67  db  below  a  milliwatt 


Filter  Z,  is  used  for  pre-empha¬ 
sis  of  the  frequencies  between  2,000 
and  7,000  cycles,  peaking  at  4,800 
cycles.  The  overall  resultant  curve 
shown  in  Fig.  2  is  complementary  to 
the  average  energy’  curves  for  voice 
and  music. 

.\  fourth  filter,  following  the 
clipper  section,  uses  an  R-C  bal¬ 
anced  phase  shift  filter  to  suppre.ss 
high-order  harmonics  and  tran¬ 
sients  that  might  otherwise  cause 
interference  on  adjacent  channels. 
.An  R-C  filter  was  used  in  order  to 
avoid  the  resonant  transient  effects 
inherent  in  the  L-C  type. 

Point  of  Clipping 

The  point  of  clipping  is  arbi¬ 
trarily  defined  as  the  point  reached 
when  a  10-db  increase  at  the  input 
to  the  device  results  in  not  less  than 
a  9-db  increase  in  the  output,  and 
beyond  which  the  peak  voltage  out¬ 
put  does  not  increase  by  more  than 
approximately  10  percent  regardless 
•)f  increased  signal  input.  The  clip¬ 
ping  action  has  been  set  at  a  prede¬ 
termined  point,  up  to  which  the  am- 
l)lifier  is  essentially  linear  with 
little  distortion.  For  instance,  using 
a  400-cycle  tone,  there  is  less  than 
1.25-percent  distortion  at  5  db  be¬ 
low  the  point  of  clipping  and  less 
than  6  percent  at  the  point  of  clip¬ 
ping.  In  application,  this  amount  of 
distortion  can  be  tolerated  because 
of  the  distortion  developed  by  the 
short-wave  transmission  paths  and 
that  inherent  in  many  receivers.  It 
should  be  noted,  further,  that  the 
distortion  curve  shown  in  Fig.  .1  is 


FIG.  3-  Output  and  distortion  curves  of  the  clipping  amplifier 


for  single-tone  sine-wave  signals 
and  therefore  does  not  truly  reflect 
the  aural  distortion  experienced  un¬ 
der  actual  conditions  using  complex 
program  material,  as  can  be  proved 
by  listening  to  one  of  the  broad¬ 
casts. 

It  should  also  be  noted  that  the 
input-output  curve  .shown  in  Fig. 

3  is  ba.sed  on  measurements  of  rms 
amplitude  and  therefore  in  no  way 
reflects  the  true  peak  clipping  char¬ 
acteristics  of  the  unit.  Oscillo.scope 
indications  must  be  employed  to 
show  the  comparison  with  rms  read¬ 
ings. 

In  operation,  three  controls  are 
used:  the  input,  output  and  the  me¬ 
chanically  interlocked  clipping  con¬ 
trol.  With  a  single  tone  of  1,000 
cycles  applied  to  the  input  of  the 
clipping  amplifier,  the  input  con¬ 
trol  is  varied  until  a  deflection  of 
100  is  indicated  on  the  vu  meter. 
With  the  output  connected  to  the 
transmitter  input,  the  output  con¬ 
trol  is  increased  until  the  desired 
percentage  of  modulation  (nor¬ 
mally  about  85  percent)  is  obtained. 
Under  operating  conditions  with 
program  input,  an  oscillo.scope  is 
required  for  determining  the  per¬ 
centage  of  modulation.  The  usual 
modulation  monitor  reads  rms  val¬ 
ues  and  hence  any  reading  made 
while  clipping  will  be  high  com¬ 
pared  to  the  true  peak  percentage 
of  modulation. 

Adjustment  and  Operation 

With  normal  program,  the  input 
control  is  again  readjusted  until 
peaks  cause  a  meter  deflection  of 
100.  Ordinarily,  9  db  of  clipping 
is  used.  Beyond  this  point  har¬ 
monic  distortion  becomes  increas¬ 
ingly  apparent.  The  12-  or  15-db 
switches  are  used  only  during  pe¬ 
riods  of  severe  interference. 

The  eiiuipment  has  been  designed 
liy  International  Broadcasting  Divi¬ 
sion  engineers  of  the  State  Depart¬ 
ment  and  manufactured  by  I.ange- 
vin  Alfg.  Uorp. 

KIBI.IOORAI’HY 

L.  J.  SIvlan.  Speech  Power  and  Its 
Mt  o.«ort-nit  ril.  USTJ..  ».  1d2:». 

W.  B.  Snow.  Andiitle  Fretim  ncy  Han^ts 
of  Music,  Spct-ch  and  Noise.  /?,S.7../.,  10. 
no.'ll 

J.  C.  H.  Ltckllder.  Effects  of  Amplitude 
Distortion  upf»n  the  Intelligibility  of 
Speech.  J.  Acou.^.  Soc.  Am  .  Oct.  llMfi. 

M  II.  Dean.  The  Theory  and  Deslpn  of 
.‘Speech  Clipping  Circuits,  Tele-Tech,  Mav 
1947. 

H.  Fletcher.  “Speech  and  Hearing,*’  D 
Van  Nostrand. 


1049  —  FI  FCTRONICS 


PHOTOCELLS 
Measure  and  Control  Gas 


A  inetenMl  flow  of  "as  passes  through  chemically  sensitized  fabric  tape  whi<'h  turns  hrowii 
in  the  presence  of  hy<lrogen  sulfide.  The  degree  of  stain  is  measured  hy  a  dillerential 
photometer  consisting  of  two  pln»tovoltaic  cells  in  a  bridge  circuit 


By  WILLIAM  H.  SCHAEFFER 


^k'xhiroii  ('•tmpiDiy 
l*hiUui*  Iphut . 


NOXIOUS  QUALITIES  of  hydrogen 
sulfide  in  many  phases  of 
chemical  technology,  its  corrosive 
action  in  gas  storage  and  distribu¬ 
tion  systems,  the  corrosive  char¬ 
acter  of  its  products  of  combustion, 
its  contamination  of  furnace 
charges  in  metallurgical  operations 
and  other  objectionable  characteris¬ 
tics  of  this  common  constituent  of 
both  manufactured  and  natural  gas 
have  long  been  recognized.  In  the 
atmosphere  its  toxic  effect  is  well 
known  and  is  the  subject  of  legi.s- 
lation  defining  the  maximum  per¬ 
missible  concentration  for  continu¬ 
ous  exposure  of  the  worker. 

Despite  the  technical  and  hy¬ 
gienic  significance  of  the  control  of 
hydrogen  sulfide,  no  method  for  the 
automatic  periodic  measurement  of 
its  concentration  in  the  ranges  of 
interest  was  available  prior  to  the 
advent  of  the  photoelectric  cell.  De- 
cause  of  the  very  low  concentration 
involved,  of  the  order  of  a  few 
parts  per  million  or  a  few  tenths  of 
a  grain  of  H^S  per  100  cubic  feet, 
the  more  common  methods  of  gas 
analysis  based  on  the  measurement 
of  thermal  conductivity,  specific 
heat,  heat  of  combustion,  electro¬ 
lytic  conductivity  of  aqueous  solu¬ 
tions  of  the  gas,  or  other  non-spe¬ 
cific  property  cannot  readily  be 
employed. 

Although  lead  acetate  has  been 
employed  for  many  years  in  the  de¬ 
tection  of  hydrogen  sulfide  by  visual 
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means,  the  conditions  under  which 
the  test  is  normally  made  are  con¬ 
ducive  neither  to  sensitivity  nor 
reproducibility.  Credit  for  defining 
the  conditions  under  which  high 
sensitivity  and  accuracy  can  be  at¬ 
tained,  and  for  establishing  the 
basic  features  of  design  of  the 
automatic  recording  and  controlling 


analyzer  here  described,  is  due  D. 
V.  Moses  and  his  associates  at  E.  1. 
du  Pont  de  Nemours  &  Co.*  The 
generous  cooperation  of  this  com¬ 
pany  is  gratefully  acknowledged. 

Cas  from  a  suitable  sampling  line 
is  fed  continuously  into  the  analyzer 

•  U.  ti,  PaU-nt 


r 


and  is  there  brought  to  a  predeter¬ 
mined  temperature  and  humidity. 

A  metered  tiow  of  gas  is  then  passed 
through  a  restricted  area  of  a 
sensitized  white  fabric  tape  previ¬ 
ously  impregnated  with  lead  ace¬ 
tate,  glycerin  and  acetic  acid.  In  its 
pas.sage  through  the  tape  the  hydro¬ 
gen  sulfide  reacts  stoichiometrically 
with  the  lead  acetate,  forming  the 
characteristic  brown  lead-sulfide 
stain. 

The  area  of  the  tape  subjected  to 
the  flow  of  gas  is  illuminated  with 
light  of  appropriate  .spectral  quality 
and  the  relative  reflectance,  com¬ 
pared  to  a  similar  area  of  tape  not 
exposed  to  the  gas  flow,  is  measured 
by  a  differential  photometer  con¬ 
sisting  of  two  photovoltaic  cells  in 
a  bridge-type  circuit  feeding  into 
an  automatic  continuous-balance  re¬ 
corder  of  the  null  type.  As  the  ga.s 
flow  continues  the  lead-sulfide  stain 
deepens,  the  reflectance  decrea.ses, 
and  the  recorder  indicates  the 
progress  of  the  change.  A  sche¬ 
matic  diagram  of  the  apparatus  is 
shown  in  Fig.  1. 

At  the  conclusion  of  a  pre.selected 
test  period  the  photometer  is  auto¬ 
matically  di.sconnected  from  the 
recorder  whose  indication  remains 
at  the  position  corresponding  to  the 
reflectance  of  the  tape  at  the  end  of 
the  test  period.  At  the  conclusion 
of  a  preselected  cycling  period  an 
explosionproof  motor  releases  the 
tape,  advances  it  sufficiently  to  ex¬ 
pose  a  new  section,  rewinds  the  used 
section,  and  reclamps  it,  all  within 
approximately  one  .second. 

The  recorder  is  automatically  re¬ 
connected  to  the  photometer,  re¬ 
turns  to  zero  indication,  and  the 
succeeding  test  period  begins. 

This  cycle  is  repeated,  result¬ 
ing  in  a  chart  record  consisting  of 
a  series  of  peaks  or  plateaus  who.se 
height  is  a  measure  of  the  total 
amount  of  hydrogen  sulfide  reach¬ 
ing  the  tape  in  the  preceding  test 
period.  A  t.v'pical  record  is  illus¬ 
trated  in  Fig.  2. 

Means  are  provided  for  varying 
the  test  period  and  for  repeating 
the  entire  measuring  cycle  as  fre¬ 
quently  as  may  be  required.  For 
gas  of  extremely  low  hydrogen  sul¬ 
fide  concentration,  of  the  order  of 
0.1  part  per  million  or  approxi¬ 
mately  0.005  grain  per  hundred 
cubic  feet,  the  test  period  may  be 


continued  for  as  lung  as  two  hours. 
For  gas  of  moderate  or  relatively 
high  concentration  the  test  may  be 
limited  to  as  little  as  one  minute  or 
less. 

'Ihe  basic  calibration,  Fig.  3,  of 
the  analyzer  relates  reflectance  or 
recorder  readings  to  the  absolute 
amount  of  hydrogen  sulfide  re¬ 
quired  to  produce  a  stain  of  the  cor¬ 
responding  reflectance.  This  rela¬ 
tionship  is  similar  to  that  between 
tiansmittance  and  concentration  in 
conventional  colorimetric  analysis 
with  transmission  photometers. 
From  the  basic  calibration,  working 
calibrations  for  any  given  rate  of 
gas  tlow  and  for  any  .selected  test 
period  may  be  readily  computed. 

Gas  Train  Details 

Gas  entering  the  equipment 
passes  first  through  a'preliminary 
humidifier,  after  which  a  portion  is 
allowed  to  escape  through  a  spill 
bottle,  thus  establishing  a  constant- 
pressure  head  on-  the  remainder  of 
the  gas  train.  The  gas  then  pro¬ 
ceeds  successively  through  a  trap, 
a  stainless-steel  needle  valve  and  a 
flowmeter.  From  the  flowmeter,  the 
gas  pas.ses  through  a  secondary 
humidifier  and  trap,  thermostati¬ 
cally  controlled  at  35  C,  and  is  then 
fed  into  an  annular  compartment 
surrounding  the  tape  exposure  cell 
which  is  also  thermostatically  con¬ 
trolled. 

The  .secondary  humidifier  con¬ 
tains  a  saturated  solution  of  am¬ 
monium  nitrate  over  excess  crystals 


of  the  salt  and  is  thus  capable  of 
imparting  a  fixed  water-vapor  ten¬ 
sion  to  the  gas.  The  relative  humid¬ 
ity  is  thereby  controlled  at  approxi¬ 
mately  60  percent.  From  the  an¬ 
nular  compartment,  the  gas  passes 
through  small  orifices  into  the  tape 
exposure  cell,  then  through  the  tape 
which  is  tightly  clamped  above  the 
cell,  and  then  to  exhaust. 

Photometer  Details 

Two  -Mazda  1493  6.5-volt  micro¬ 
scope  illuminator  lamps  are  em¬ 
ployed,  one  for  illuminating  the  test 
area  and  the  other  for  illuminating 
the  reference  area  of  the  tape.  The 
lamps  are  series  connected  to  assure 
that  small  current  fluctuations  will 
affect  both  lamps  equally,  thus 
maintaining  proper  balance  in  the 
bridge-type  photocell  circuit. 

To  avoid  gross  changes  in  lamp 
currents,  the  lamps  are  energized 
from  a  twelve- volt  constant-voltage 
transformer  designed  for  115-volt 
60-cycle  frequency-regulated  cir¬ 
cuits.  Provision  for  other  circuits 
can  be  made  when  required.  A  vari¬ 
able  resistor  in  .series  with  the  two 
lamps  affords  means  for  operating 
the  tamps  well  below  their  rated 
voltage,  normally  at  about  4.5  volts. 
The  photometer  lamps  are  stabilized 
by  operation  at  4.5  volts  for  48 
hours  before  installation. 

The  measuring  and  reference 
photocells  are  of  annular  shape  and 
are  placed  in  the  thermostatted 
chamber,  immediately  below  and 
facing  the  impregnated  tape.  Light 


FIG.  1— Schematic  diagram  of  hydrogen  lulfide  analyzer.  The  lensltized  fabric  tape 
passes  through  one  chamber  unchanged  but  turns  brown  in  the  one  at  right 
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beams  from  the  two  photometer 
lamps  are  Altered  to  isolate  a  spec¬ 
tral  band  corresponding  to  the  ab¬ 
sorption  band  of  the  lead  sultide 
and  are  then  focused  so  as  to  pass 
through  the  openings  in  the  annular 
photocells,  diverging  sharply  be¬ 
yond  the  cells  to  illuminate  the  ex¬ 
posed  tape  areas. 

The  light  beams  are  diffusely  re¬ 
flected  by  the  tape  and  are  inter¬ 
cepted  by  the  measuring  and  refer¬ 
ence  cells  which  are  connected  in  the 
balanced  bridge  circuit  shown  in 
Fig.  4.  Circuit  parameters  are  so 
chosen  that  linearity  in  the  current- 
illumination  relationship  is  main¬ 
tained. 

Referring  to  Fig.  4,  voltages  de¬ 
rived  from  the  loading  circuits  of 
the  reference  and  measuring  photo¬ 
cells  are  connected  in  opposition 
through  the  converter  of  the  con¬ 
tinuous-balance  recorder.  Any  in¬ 
equality  in  these  voltages  causes  the 
recorder  balancing  mechanism  to 
drive  the  slidewire  in  the  appropri¬ 
ate  direction  until  balance  is  re¬ 
stored.  The  system  is  initialjy  bal¬ 
anced,  with  fresh  tape  in  position 
above  the  reference  and  measuring 
cells,  by  manipulation  of  the  zero 
adjustor  until  the  recorder  indi¬ 
cates  a  reading  of  5  on  its  100- 
division  chart. 

The  zero  adjustor  permits  bal¬ 
ance  to  be  achieved  irrespective  of 
inequality  in  .sensitivity  of  the  two 
photwells  and  of  po.ssible  asym¬ 
metry  in  the  optical  .system.  Since 
the  balance  position,  either  in  set¬ 


ting  the  zero  or  in  indicating  a 
measurement,  is  a  function  only  of 
the  ratio  of  the  voltages,  the  accu¬ 
racy  of  the  analyzer  is  affected 
neither  by  the  small  lamp  current 
changes  which  persist  despite  the 
use  of  the  voltage-regulating  trans¬ 
former,  nor  by  chance  variation  in 
the  absolute  reflectance  of  the  tape 
from  roll  to  roll. 

The  use  of  an  isolated  spectral 
band  for  the  reflectance  measure¬ 
ment  not  only  increases  the  sensi¬ 
tivity  of  the  analyzer  but  contrib¬ 
utes  also  to  permanence  of 
calibration  irrespective  of  color 
temperature  changes  in  the  lamps. 

A  chart  reading  of  5  for  the 
photometer  zero  is  chosen  in  order 
to  permit  automatic  indication  of 
any  unusual  condition  which  might 
disturb  the  initial  setting.  In  the 
noi  mal  course  of  operation  the  re¬ 
corder  returns  to  the  zero  position 
of  5  ( :i-  1  division  repre.senting 
random  variation  in  reflectance 
from  spot  to  spot  on  the  tape)  at 
the  beginning  of  each  te.st.  The  de¬ 
velopment  of  any  condition  affect¬ 
ing  the  zero  balance  is  indicated  on 
the  succeeding  test  cycles  by  de¬ 
parture  of  the  zero  from  its  nor¬ 
mal  setting.  As  long  as  the  zero 
remains  on  .scale  it  is  possible 
to  calculate  new  reflectance  values 
corresponding  to  the  new  zero 
position,  thus  permitting  accurate 
evaluation  of  data  obtained  even 
before  normal  operating  condi¬ 
tions  are  restored. 

Because  of  the  exponential  rela- 


FIG.  2 — Portion  oi  a  typical  hydroqen  luliido  analyier  record  coToring  Mveral 
houri  showing  a  lO  minute  test  period  in  each  IS-minute  cycling  period 


FIG.  4 — Slide-wire  photometer  bridge  cir¬ 
cuit 

f 

tionship  between  the  absolute 
amount  of  hydrogen  sulfide  passed 
through  a  given  area  of  the  tape 
and  the  relative  reflectance  of  that 
area,  the  lower  portion  of  the  re¬ 
flectance  range  becomes  exceedingly 
crowded  and  cannot  be  u.sed  to  ad¬ 
vantage.  For  this  reason  the  rela¬ 
tive  reflectance  covered  by  the  re¬ 
corder  .scale  (5  to  100)  has  been 
limited  to  the  range  from  100  per¬ 
cent  down  to  34.5  percent.  Other 
ranges  can  be  provided  by  changing 
the  20-ohm  resistor  at  the  lower  end 
of  the  recorder  slidewire  to  the 
appropriate  value. 

Ranges 

By  changing  the  timer  settings 
and  the  rate  of  gas  flow,  full-scale 
deflection  of  the  recorder  may  be 
made  to  correspond  to  any  cho.sen 
concentration  of  hydrogen  sulfide 
between  2  and  500  parts  per  million. 
On  the  lower  range  a  concentration 
of  0.04  part  per  million  produces  a 
deflection  of  5  divisions  on  the  re¬ 
corder  .scale. 

By  appropriate  modification  of 
the  basic  design,  concentrations  as 
high  as  25  percent  of  hydrogen  sul¬ 
fide  can  be  readily  handled.  Equip¬ 
ment  for  use  in  the  higher  ranges  is 
individually  designed  to  meet  the 
specified  requirements  for  each 
installation. 
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CITIZENS  RADIO 


Final  coaxial-typ*  waTemater  ior  tha  Citixana  Band 


Preliminary  model  of  the  wavemeter 

which  till'  siniitlc  calcuhitidii  for  uii- 


The  gradual  push  toward  more 
widespread  use  of  the  frequen¬ 
cies  above  300  megacycles  by  the 
general  public,  and  by  non-commer¬ 
cial  and  non-research  organizations 
such  as  radio  amateurs  and  own¬ 
ers  of  Citizens  Radio  Service  equip¬ 
ment.  has  created  a  need  for  some 
means  of  checking  transmitted  fre¬ 
quency  in  this  range. 

Perhaps  the  simplest  method  is 
by  means  of  a  Lecher  line,  but  this 
is  subject  to  the  limitations  of 
ma.ximum  accuracy  obtainable,  sus¬ 
ceptibility  to  external  influence, 
maximum  sensitivity,  and  fineness 
of  tuning.  For  example,  the  AN’ 
APT-5  radar  jammer  (recently 
available  as  surplus  equipment) 
was  furnished  with  a  simple  paral¬ 
lel-line  wavemeter,  calibrated  di¬ 
rectly  ill  centimeters.  By  careful 
adjustment,  this  wavemeter  should 
indicate  the  half-wa\’elength  being 
monitored  to  ±0.2  cm,  yielding  a 
limiting  accuracy  at  50  cm  (600 
me)  of  ±0.4  cm,  or  ±0.8  percent. 
The  pilot-light  indicator  on  this 
wavemeter  requires  only  about  50 
milliwatts  for  a  rea.sonable  indica¬ 
tion.  This  type  of  device,  however, 
can  be  thrown  far  off  calibration  by 
proximity  effects  and  poor  contacts 
on  the  slider.  In  fact,  one  com¬ 
mercial  manufacturer  of  a  similar 
instrument  rates  it  at  2-percent 
accuracy. 

Cavity  freiiuency  meters  (more 
correctly,  wavelength  meters ) 
should  be  inherently  free  from  ex¬ 
ternal  influences,  being  entirely 
shielded.  They  may  be  made  and 
calibrated  as  accurately  as  machine 
tools  and  temperature  effects  will 
allow  and  may  be  made  as  fine  in 
tuning  as  machined  screw  threads 
can  he  fashioned. 

Basic  Design 

Consider  first  a  .section  of  air- 
dielectric  coaxial  line,  as  shown  in 
Fig.  1.  F'or  the  physical  constants 


ELECTRONICS 

Articles 

Transmitter 

Nov. 

1947 

Receiver 

Mar. 

1948 

Antennas 

May 

1948 

Transceivers 

Aug. 

1948 

Power  Amplifier 

Dec. 

1948 

Progress  Report 

June 

1949 

shown,  this  .section  will  have  a  char¬ 
acteristic  impedance  Z.  eipial  to  138 
log,,,  (f)  a).  If  this  line  is  com¬ 
pletely  shorted  at  one  end,  and 
jiower  is  coupled  in  at  that  end,  the 
cavity  so  formed  will  have  a  react¬ 
ance  A'  at  any  freipiency  /  given  by 
the  relationship 

.Y  =  /,  tan  (2irZ,  X)  =  Zj  tan  {2irfl,c) 

If,  now,  a  capacitance  C  is  added 
across  the  open  end  from  the  center 
to  the  outer  conductor,  such  that 
A',  =  -1  2T.fC  =  -ZAnn  (2r.fl/c), 
the  line  will  be  tuned  to  resonance. 
If  the  capacitor  is  made  vari¬ 
able,  the  whole  instrument,  when 
calibrated,  comprises  a  wavemeter. 

To  improve  the  shielding,  the  open 
end  of  the  line  is  usually  closed  by 
adding  an  end  plate  or  di.sk,  after 


loaded  resoiuint  wavelength  must 
be  considered  approximate,  since 
the  radial  electric  field  near  the  end 
of  the  center  conductor  is  distorted 
by  the  end  disk.  Further,  the 
capacitance  between  the  end  disk 
and  the  center  rod  itself  becomes 
a  pertinent  part  of  the  loading  or 
tuning  capacitance.  If  the  center 
rod  is  made  larger  in  diameter,  and 
its  separation  from  the  end  disk 
made  variable,  this  variable  capaci¬ 
tance  may  be  made  to  alter  the 
resonant  frequency  of  the  unit, 
which  now  may  be  considered  to  be 
a  loaded  coaxial  TEa-mode  cavity, 
with  variable  capacitance  loading. 

The  amount  of  loading  capaci¬ 
tance  may  be  calculated  as  de¬ 
scribed  above,  from  the  equation 
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WAVEMETER 


By  WILLIAM  B.  LURIE* 

W/O.YKM-lVJ.VKTr 
Hronsville,  Sew  York 


Two  coaxiul-t)  |»f  wavem»*t<*rs  are  (les<Tihe<l  in  detail  for  "uidanee  of  experimenters  develoji- 
inj:  e<piipinent  for  the  hand  from  160  to  170  me.  Aeeuraey  may  he  made  adequate  for  use 
w  ilh  class  It  jjear  or.  h\  jireater  ••onstr«iction  precision,  with  class  A  transmitters 


=  Z .  tail  {'Ik/I  r'  , 

'  “  -V/Z,.  till.  (2jr/J  c) 

Assuniiiijr  that  all  of  this  capaci- 
taiu-e  will  he  provided  between  the 
center  rod  and  the  end  disk,  the  ap- 
Itrosimate  ecpiation  C  =  0.22:5.)  .1  'd 
for  parallel-plate  capacitor.s  may 
he  applied,  jrivinjr 
d  0.22:5.')  A  2-jZ.  tan 
2rM  r  -  0.447::. ItZ.  tan  2-//  'r 
where  .4  is  area  of  one  plate  in 
square  inches  and  d  is  plate  separ¬ 
ation  in  inches. 

Thus,  all  of  the  factors  necessary 
for  design  of  a  simple  cavity  wave- 
meter  may  be  calculated,  with  the 
exception  of  the  effect  of  distortion 
of  the  field  near  the  end  plate.  The 
coupling  loop,  for  example,  must 
not  he  too  large,  or  the  variable  re¬ 
actance  of  the  cavity,  while  tuning, 
will  he  strongly  reflected  into  the 
circuit  being  calibrated.  This  may 
cause  detuning  of  the  oscillator, 
or  pulling,  or  cavity  heating  on  a 
high-powered  circuit. 

A  large  loop  will  project  out  of 
the  high-current  high-magnetic- 
field  end  of  the  cavity,  into  the 
region  where  the  radial  electric  field 
should  be  appreciable.  Since  a  con¬ 
ductor  cannot  tolerate  an  electric 
field  gradient  along  its  length,  the 
field  must  be  distorted,  and  so  one 
more  error  in  the  basic  cavity  cal- 
cidation  is  introduced. 

If  the  loop  is  too  small,  on  the 
other  hand,  then  it  will  not  be  able 
to  cut  enough  lines  of  flux  in  the 
cavity  to  couple  the  cavity  into  the 
external  circuit.  This  will  result  in 
too  low  an  apparent  Q,  evidencing 
it.self  in  extremely  broad  tuning, 
.and  a  consequently  inaccurate  indi¬ 
cation  of  resonance.  compromise 
must  be  effected  on  the  undercou¬ 
pled  side,  to  prevent  overcoupling. 


•  Now  witli  In«*. 

Sr>riiigdal(',  <  'oithcrtirut 


pulling,  and  a  large  error  in  the 
prediction  of  the  range  of  operation. 

Practical  Design 

In  the  41)0-470  megacycle  region, 
a  quarter-wavelength  is  about  6..') 
itiches,  and  so  an  inside  cavity 
length  of  about  four  inches  was 
tried  in  the  first  experimental 
model.  The  length  must  be  shorter 
than  a  iiuarter-wavelength  so  that 
it  may  be  tuned  to  resonance  by  the 
addition  of  the  loading  capacitance. 

For  the  cylinder,  stock  brass  tub¬ 
ing  2|-inch  O.I).,  2-9  16-inch  I.  D. 
was  used.  The  center  rod  was  a 
piece  of  1 1-inch  brass  rod,  with 
the  end  facing  the  plunger  tapered 
to  one  inch.  The  characteristic  im¬ 
pedance  was  calculated  to  be  about 
4.‘5  ohms.  End  pieces  were  ma¬ 
chined  from  3J-inch  diameter  brass 
rod,  and  the  variable  capacitance 
was  provided  by  threading  a  1  J-inch 
diameter  rod  into  one  end  piece,  at 
48  threads  per  inch. 

Power  was  coupled  into  the  cav¬ 
ity  by  a  coupling  loop  placed  in  a 
radial  plane  at  the  low-voltage-high- 
current  end  of  the  cavity.  In  addi¬ 
tion,  a  fixed  capacitance  of  about 
.‘5  micromicrofarads  (Erie  type 
XPOK)  was  soldered  across  as 
shown  in  Fig.  2. 

Calibration  was  accomplished  by 
loosely  coupling  the  cavity  as  a 
shunt  on  the  line  from  an  oscillator 
to  an  antenna,  and  monitoring  the 
radiated  power  with  a  broad-tuned 
radiated  power  meter  and  a  Lavoie 
microwave  frequency  meter.  A 
section  of  RG-21  U  cable  was  used 
as  an  attenuator  after  the  oscil¬ 
lator,  to  minimize  pulling  effect  on 
the  unstabilized  BC-645  oscillator. 
The  arrangement  is  shown  in  Fig. 
3. 

The  cavity  impedance  was  actu¬ 
ally  reflected,  through  the  r-f 
transformer  action  of  the  coupling 
loop,  back  to  the  main  line  where 
it  appeared  as  a  shunt  reactance. 


Standard  r-f  cable  (RG-8'U)  was 
u.sed  throughout,  except  for  the 
section  of  high-attenuation  cable 
mentioned.  Standard  type  N  fit¬ 
tings  (L’G-2I  U,  UG-58  U,  I  G- 
29  U  and  UG-107'U)  were  used. 

No  difficulty  was  experienced  in 
determining  the  position  corres¬ 
ponding  to  cavity  resonance;  a  dis¬ 
tinct  dip  in  radiated  power  was  ob¬ 
served.  Care  must  be  taken  to 
avoid  spurious  responses,  if  other 
frequencies  are  present  in  addition 
to  the  fundamental.  The  curve  of 
Fig.  4  shows  the  calibration  of  this 
first  model.  The  tuning  sensitivity 
near  465  me  is  about  90  degrees 
plunger  rotation  for  one  megacycle, 
or  about  four  megacycles  per  turn. 

Second  Model 

On  the  basis  of  this  rough  model, 
a  .second  cavity  was  built,  as  shown 
in  Fig  5.  Stock  brass  tubing  of 
1.75-ineh  O.D.,  0.083-inch  wall 

thickness  was  used  as  the  cylinder. 
The  center  rod  was  machined  down 
to  0.415-inch  diameter,  from  0.875- 
inch  brass  rod,  leaving  a  .t-inch 
portion  at  full  diameter  as  a  fixed 
capacitance  plate. 

All  pieces  were  silver  plated  be¬ 
fore  assembly.  After  plating,  the 
characteristic  impedance  was  ex¬ 
pected  to  be  near  80  ohms,  77  ohms 
being  the  figure  generally  quoted 
as  the  impedance  for  optimum  Q. 

End  pieces  were  machined  from 
2-inch  O.D.  brass  disks  2-inch 


FIG.  I — Baiic  concapi  oi  coaxial  Hn* 
ufed  to  davelop  woTemater 
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thick;  the  variable  capacitance  was 
provided  by  threading  a  S-inch  dia¬ 
meter  rod  into  one  end  piece,  at  64 
threads  per  inch. 

Calibration  wa.s  again  accom¬ 
plished  by  recording  resonant  fre¬ 
quency  versus  angular  rotation  of 
this  plunger,  instead  of  longitudinal 
displacement.  A  .scribe  mark  was 
placed  on  the  external  portion  of  the 
plunger  and  the  outer  face  of  the 
end  disk  was  marked  off  every  30 
degrees,  thereby  providing  a  dial 
on  which  to  read  plunger  rotation 
and,  therefore,  displacement. 

Calculations  from  the  formulas 
are  as  follows:  I  =  5  inches  =  12.7 
cm;  .4  =  0.6  square  inches,  Z.  =  80 
ohms.  Then  1  C  =  502  f  tan  2.66 
X  107. 

In  the  region  of  460-470  mega¬ 
cycles,  a  change  of  10  me  should 
require  a  shift  of  0.0096  inch,  while 
one  turn  of  the  plunger  at  64 
threads  per  inch  advances  it  0.0156 
inch.  One  turn,  then,  should  be 
about  16  megacycles,  at  a  center 


FIG.  2~Mechanical  drawing  ol  lint 
model  oi  cavity  wavemeter 


frequency  of  465  me,  or  about  13 
me  at  475,  11  at  485,  or  9.4  at  495 
megacycles.  Actual  tuning  as 
measured  on  the  first  cavity  of 
these  dimensions  was  9  me  per 
turn  at  465  megacycles,  indicating 
that  the  effective  capacitive  effect 
of  the  field  distortion  at  the  high- 
voltage  end  was  about  0.45  /»/if, 
sufficient  to  shift  the  re.sonant  fre¬ 
quency  30  megacycles. 

Accuracy 

Since  the  tuning  sensitivity  was 
9  me  per  turn,  or  per  360  degrees, 
the  accuracy  of  .scale  reading  should 
be  better  than  :ir5  degrees,  or 
^  0.13  me,  or  rt:0.028  percent. 
Kven  allowing  for  ±10  degrees 
backlash  in  threads,  _!..08  percent  at 
any  one  temperature  should  be 
assured. 

The  question  of  temperature, 
however,  is  of  major  concern.  Mak¬ 
ing  all  parts  of  brass,  an  expansion 
coefficient  of  about  18  parts  per 
million  per  degree  Centigrade  may 


FIG.  4  -Calibration  curve  ol  first  model 
constructed 


oe  expected  (1.000018).  Since  the 
fundamental  resonant  wavelength 
is  proportional  to  the  physical 
length  of  the  cavity  (unloaded), 
the  resonant  frequency  will  lower 
0.0018  percent  per  degree  rise  in 
temperature. 

In  the  5-inch  long  460-470  me 
cavity,  the  unloaded  resonant  fre¬ 
quency  is  590  me,  and  will  therefore 
shift  590  X  18  X  10  *,  or  10.62  kc 
per  degree  C.  However,  the  spacing 
between  the  center  rod  and  the 
plunger  will  increase  in  proportion, 
0.0018  percent  of  0.1292  inch,  or 
2.32  X  10  *  inch  per  degree  C. 

A  tuning  sensitivity  of  9  me  per 
15.6  X  10  ’  inch  has  been  ob.served, 
corresponding  to  1.33  kc  for  2.32  x 
10",  giving  an  overall  fre(|uency 
shift  of  9.29  kc  per  degree  C.  Over 
a  range  of  .50  to  90  F,  or  about  ± 
10  C,  a  frequency  uncertainty  of 

0.093  me,  or  ±0.02  jtercent  is 
introduced,  bringing  the  total  to 
near  0. 1  percent. 

Using  low-expansion  coefficient 
material,  a  saving  of  only  0.002 
percent  per  degree  C  may  be 
realized,  while  backlash  effects  in 
worn  or  poorly  machined  threads 
can  produce  forty  times  this  effect. 
Even  so,  an  amateur  machinist 
should  be  able  to  manufacture  a 
cavity  wavemeter  which,  after  cali¬ 
bration,  should  meet  the  class  1! 
FCC  tolerance  of  ±0.4  percent  for 
Citizens  Radio  Service  equipment. 

Increased  Sensitivity 

An  interesting  design  improve¬ 
ment  is  the  substitution  of  a  fixed 
capacitor  for  a  portion  of  the  load¬ 
ing  capacitance.  It  has  been  calcu¬ 
lated  that  1.406  /i/»f  is  re(iuired 
at  470  me,  of  which  0.45  /</if  is 
supplied  in  stray  and  fringing 
capacitance,  leaving  0.956  to  work 
with.  If  0.5  /i/if  of  fixed  capaci¬ 
tance  is  added  in  the  form  of  a 
small  ceramic  capacitor,  such  as  an 
Erie  Ceramicon,  type  N330K,  sold¬ 
ered  directly  across  from  the  flared 
end  of  the  center  rod  to  the  brass 
cylinder  near  the  end  plate  contain¬ 
ing  the  tuning  .screw  (see  Fig.  2), 
then  distances  d,  in  Table  1  are 
applicable,  instead  of  d.  The.se  have 
been  calculated  assuming  0.45  - 
0.5  or  0.95  /i/if  of  fixed  capacitance, 
plus  0.456  /i/if  of  variable  capaci¬ 
tance  at  470  megacycles. 

The  tuning  sensitivity  near  465 
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FREQUENCY  IN  MEGACYCLES 


FIG.  S-  Complete  mechanical  deloili  oi  final  woeemeler.  All 
parti  were  lileer  plated  before  final  aiiembly 


6— Frequency  calibradon  with  a  fixed  capacitor  forming 
a  portion  of  the  loading  capacitance 


mi-  ha.-i  now  ln-fii  chaiiitfd  from  S) 
me  per  turn  (O.Dl.'jG  inch)  to  about 
2  me  per  turn,  and  the  error  eau.sed 
by  =irl5  deirree  plunder  uneertainty 
ha.s  t)t>en  redueed  to  •  87  ke.  or 
rtO.0187  pereent.  Furthermore, 
u.se  of  a  neKative  temperature  eoeffi- 
eient  eapaeitor  of  0.5  ;i/if  will  pro¬ 
vide  some  eorreetion  for  thermal 
ex|)ansion  of  the  eavity.  The  ehanfro 
of  a  0.5  ik/if  X330K  eapaeitor  in  one 
decree  C  i.s  165  x  10"  /i/rf;  the 
sensitivity  to  a  eapaeitance  shift 
is  10  me  per  0.156  ppf,  or  10.57  ke 
for  165  X  10  “  /i/if,  very  closely  bal- 
aneinK  the  0  to  10  ke  ealeulated. 

Another  attempt  at  temperature 
compensation  may  be  made  by  mak- 
inK  certain  portions  of  the  cavity  of 
material  of  thermal  expansion 


coertieient  different  front  that  of 
brass.  The  center  rod,  for  ex¬ 
ample,  may  be  made  in  two  pieces, 
one  of  brass,  (of  expansion  coeffi¬ 
cient  about  18  X  10  ”  per  decree  C). 
and  one  of  steel  (of  expansion  co¬ 
efficient  about  12  X  10  *  per  deir.  C. 

Theoretically,  by  careful  adjust¬ 
ment  of  the  length  of  the  steel 
section,  the  natural  overall  nejra- 
tive  temperature  coefficient  of  fre¬ 
quency  may  be  exactly  balanced, 
but  actually  this  is  not  practicable. 
Furthermore,  the  effects  of  solder¬ 
ing.  whether  low-temperature  or 
hijrh-temperature,  are  such  as  to 
make  the  exact  expansion  coeffi¬ 
cients  unpredictable.  Also,  the 
mathematics  of  the  capacitance- 
loading  calculation  shows  that  such 


a  correction  would  only  be  effective 
over  a  narrow  temperature  range. 
In  practice,  it  is  wise  to  calibrate 
a  eavity  wavemeter  at  several 
temperatures. 

Alternative  Design 

The  last  variable  .source  of  error 
may  be  eliminated  by  using  a  high- 
grade  micrometer  movement  for  the 
plunger,  careful  machining  of  the 
threads,  or  the  u.se  of  two  threaded 
pieces  as  a  differential  thread  for 
the  plunger  movement,  making  one 
26  and  one  28  threads  per  inch,  and 
making  one  left-handed  and  one 
right-handed.  In  large  threads  of 
this  type,  a  tighter  fit  i.s  allowable, 
and  turning  one  turn  on  each  will 
provide  a  net  plunger  movement, 
axially,  of  0.03846  minus  0.03571  or 
0.00275  inch,  as  compared  with 
0.01563  inch  per  turn  on  64  turns 
per  inch.  This  complicates  calibra¬ 
tion  somewhat,  but  the  improve¬ 
ment  of  accuracy  by  a  factor  of  five 
would  be  highly  desirable,  and 
would  bring  the  percentage  error 
below  0.01  percent,  suitable  for  use 
with  class  A  Citizens  Band  equip¬ 
ment,  required  to  be  within  ±0.02 
percent. 


Table  I — Calculated  Values 
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Converters  for  UHF 


By  D.  K.  REYNOLDS  and  M.  B.  ADAMS 

Rrsrtirrh  Institute 
sfU'itorti,  Ctilititrniit 


Fixed  tuned  conTerfer  being  tested  in  coiilunction  with  a  stnndard  television  receiver. 
Vernier  tuning  of  the  local  oscillator  is  provided 


IMMINKNT  POSSIBILITY  of  com- 
nuMT-ial  television  operation  in 
the  uhf  hand  of  475  to  800  me  has 
made  it  hijrhly  desirable  to  investi¬ 
gate  the  problems  of  receiver  cir¬ 
cuit  design  peculiar  to  this  rei/ion 
of  the  spectrum. 

Within  this  awkward  freiiuency 
ran>re,  conventional  lumi)ed  con- 
•stant  circuits  tend  to  become  im¬ 
practical,  and  likewise  wave>ruides 
and  cavity  resonators  tend  to  be 
unwieldy  because  of  their  laiKc 
physical  dimensi(pns.  A  coniiiro- 
mise  must  therefore  be  soufrht  in 
which  lumped  elements  are  replaced 
in  part  by  distributed  circuits  such 
as  transmission  lines  or  butterfly 
circuits. 

One  of  the  most  important 
choices  to  he  made  in  uhf  converter 
desijrn  is  that  of  an  appropriate  in¬ 
termediate  frequency.  This  choice 
will  influence  the  imape  response, 
res|)onse  to  spurious  sipnals,  local 
oscillator  radiation,  tuning  ranyre 
recpiired  of  the  local  oscillator,  per¬ 
formance  obtainable  in  the  i-f  am¬ 
plifier,  and  receiver  noise  fij?ure. 

I-F  Problem 

Table  I  illustrates  the  effects  of 
a  wide  ranpe  of  intermediate  fre¬ 
quencies  on  various  of  the  above 
factors.  For  the  tuninK  ranL'e  of 
475  to  890  me,  local  o.scillator  tun- 
inir  ranjres  and  imajre  ranjres  are 
listed  correspondinfr  to  four  dif¬ 
ferent  intermediate  frequencies. 


Tho  matf^rla!  In  this  pap#*r  Is 

■  from  work  iM  rfurm<d  at  tho  Stan- 

f*.rd  rU‘SF»arrh  Institute  under  the  sponsor- 
>hii»  of  John  II.  Poole,  Long  Beach,  Call- 
fc.nila. 


Imatre  rejection  is  calculated  for 
the  case  of  a  typical  single  tuned 
mixer  input  circuit  with  10-mc 
bandwidth  between  3-db  points, 
tuned  to  500  me. 

The  values  tabulated  represent 
the  ratio  of  impedance  of  the  tuned 
circuit  at  resonance  to  the  imped¬ 
ance  at  the  image  freipiency,  and 
do  not  take  into  account  the  mis¬ 
match  arising  from  the  frequency 
dependent  source  impedance  of  a 
typical  antenna.  Estimates  of  the 
best  noise  figures  currently  obtain¬ 
able  for  the  various  i-f  values  are 
based  on  measurements  made  on 
low  noise  i-f  strips  by  the  Radia¬ 


tion  Laboratory,  M.l.T.',  and  do 
not  include  the  noise  figure  of  the 
mixer. 

The  first  intermediate  frequency 
listed  is  the  existing  standard  for 
vhf  television,  and  therefore  im¬ 
plies  the  use  of  single  conversion 
(one  i-f)  in  the  receiver.  In  this 
case  the  local  o.scillator  must  be 
higher  in  frequency  than  a  re¬ 
ceived  signal  if  the  existing  stand¬ 
ards  on  the  shape  of  the  i-f  pass 
band  are  to  be  preserved.  It  is  evi¬ 
dent  from  the  table  that  image 
rejection  is  very  poor,  and  high 
local  o.scillator  radiation  can  be  ex¬ 
pected.  Furthermore,  most  of  the 
image  range  lies  within  the  band 
tuned  by  the  mixer. 

While  the  local  oscillator  tuning 
ratio  is  only  1.82  to  1,  the  upper 
freipiency  limit  of  911  me  precludes 
the  use  of  any  but  a  very  few  e.x- 
pensive  tube  types  now  existent. 
Improvement  of  the  image  rejec¬ 
tion  and  reduction  of  local  oscillator 
ra<liation  could  be  accomplished 
only  by  means  of  complex  input 
tuning  networks  which  would  mate¬ 
rially  increase  the  cost  of  the  con- 


Table  I — Effect  of  Choice  of  I-F  on  Converter  Design 
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TELEVISION  RECEPTION 


Arraiij:»*iiu*nt>  of  front  ends  descriliejl  include  ssemi-butterfly  oscillator,  tap>sw  itch  oscillator 
and  c)  lindcr  «»scillator.  (Irvstal  inixcr>  for  low  noise  employ  a  rollc»l-np  line,  a  parallel  line 

and  a  coaxial  ca\  itv 


FI3.  I  A  semi  bultetiiy  oscillator  is  shown  at  A,  a  tap  switch  oscillator  at  B  and  a 
cylinder  oscillator  at  C 


verier,  and  reiinire  ureal  Irackiiiu 
accuracy  belweeii  Ihe  local  oscil¬ 
lator  and  mixer  tiininu. 

A  frequency  in  the  order  of  20t» 
me  appears  to  offer  a  reasonable 
compromise  between  noise  figure 
and  image  rejection.  While  this 
choice  requires  a  local  oscillator 
tuning  ratio  of  2.5  to  1,  such  ratios 
are  readily  obtainable  with  circuits 
of  the  butterfly  ami  cylinder  type, 
as  shown  in  Fig.  1. 

Considerations  of  circuit  econ¬ 
omy  point  toward  the  selectiim  of 
one  of  the  vhf  television  channels  as 
the  i-f  for  a  uhf  rr-ceiver,  to  obtain 
the  high  i-f  reipiired  for  good 


image  r»‘jection.  The  last  three 
freipiencies  listed  in  Table  I  cor¬ 
respond  to  existing  vhf  channels  2, 
7,  and  12,  and  the  choice  of  channel 
12  appears  to  be  optimum. 

Restriction  of  the  tuning  range 
may  effect  considerable  simplifica¬ 
tion  in  the  converter,  and  mate¬ 
rially  reduce  the  prorluction  cost. 
•Accordingly,  local  o.scillator  and 
mixer  circuits  corresponding  to 
three  different  degrees  of  coverage 
will  be  de.scribed.  The.se  are  coni- 
plete  coverage  of  the  475  to  8!IO-mc 
band,  coverage  of  the  lower  2u0  me 
of  the  band,  and  es.sentially  fixed- 
f requency  conversion. 


For  comi)lete  coverage  of  the  475 
to  8y0-mc  band  with  an  i-f  of  2U5 
me,  the  l(Kal  o.scillator  tuning  range 
is  271  to  680  me,  or  2.51  to  1.  This 
tuning  range  is  readily  obtainable 
with  the  butterfly  and  cylinder 
oscillator  circuits,  both  of  which 
have  been  developed  considerably 
in  recent  years.* 

Local  Oscillators 

A  cylinder  o.scillator  designed  for 
the  above  tuning  range  is  shown  in 
Fig.  1C,  with  the  associated  cir¬ 
cuit  diagram  in  Fig.  2.  The  fre¬ 
quency-determining  element  con¬ 
sists  of  a  metal  block  of  ISxli: 
inch  crpss  section,  24  inches  long. 
.A  ll-inch  diameter  hole  is  bored 
longitudinally  through  the  block, 
and  a  longitudinal  slot  is  milled 
through  one  of  the  siiles. 

.A  type  6F4  acorn  triode  is 
mounted  across  the  slot,  the  plate 
capacitively  coupled  to  one  side, 
and  the  grid  connected  directly  to 
the  other.  The  block  behaves  es¬ 
.sentially  as  a  single-turn  coil,  re¬ 
sonating  with  the  tube  capacitance 
plus  the  capacitance  of  the  longi¬ 
tudinal  slut. 

Tuning  is  accomplished  by  means 
of  a  rotor  consisting  of  a 
longitudinally  slotted  hollow  metal 
cylinder,  fitted  concentrically  within 
the  hole  in  the  bl<K-k.  The  rotor 
varies  the  capacitance  acia)ss  the 
slit,  and  also  effects  a  small 


FIG.  2  Circuit  of  Ihe  cylinder  oscillator  FIG.  3  —Tap. switch  oscillator  circuits  similar  to  that  shown  in  Fig.  IB 
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Mixers 


FIG.  S — A  coaxial  form  of  mixer  it  shown  at  A  ond  a  poralleMine  mixer  at  fi 


change  in  the  inductance  of  the 
block. 

The  tuning  range  obtained  with 
the  o.scillator  of  Fig.  1C  u.sing  a 
gap  between  cylinder  and  block  of 
0.015  inch  was  300  to  640  me 
(2.14:1),  and  with  a  gap  of  0.004 
inch  it  was  184  to  670  me  (3.64:1). 
From  these  data  it  may  be  con¬ 
cluded  that  a  slight  reduction  in  the 
diameter  and  a  spacing  of  about 
0.006  to  0.008  inch  will  give  the 
desired  tuning  range. 

Figure  lA  shows  an  o.scillator 
of  the  semi-buttertly  type,  adapted 
specifically  for  use  with  the  6F4. 


The  circuit  is  made  up  of  a  slotted 
cylindrical  stator,  and  a  rotor  con¬ 
sisting  of  a  solid  halfH'.vlinder.  End 
plates  are  connected  to  the  stator 
and,  in  conjunction  with  the  end 
faces  of  the  rotor,  provide  capaci¬ 
tive  loading  across  the  stator  slot 
at  one  end  of  the  tuning  range.  At 
the  other  end  of  the  tuning  range, 
the  capacitive  loading  is  at  a  mini¬ 
mum,  while  the  rotor  acts  to  reduce 
the  inductance  of  the  stator  cylin¬ 
der.  The  6F4  tube  is  mounted 
across  the  stator  slot  in  the  same 
manner  as  for  the  cylinder  oscil¬ 
lator. 


The  selection  of  a  tuned  circuit 
suitable  for  use  as  a  mixer  is  a 
fairly  difficult  problem  if  the  en¬ 
tire  47.')  to  8<)0-mc  band  is  to  be 
covered.  .4  crystal  mixer  has  been 
chosen  because  of  the  lower  noise 
figure  at  these  fre(|uencies. 

Figure  4.-\  shows  a  typical  mixer 
designed  to  tune  475  to  890  me. 
This  circuit  is  es.sentially  a 
rolled-up  parallel-strip  transmission 
line  with  a  half-cylindrical  brass 
slug  rotating  in  the  center  to  vary 
both  the  inductance  and  capacitance 
of  the  line.*  A  diagrammatic  sketch 
with  some  of  the  important  dimen¬ 
sions  is  shown  in  Fig.  6.  Such  a 
circuit  is  particularly  well  suited 
for  use  with  a  balanced  transmis¬ 
sion  line  input,  but  can  also  be 
u.sed  with  unbalanced  ini)uts. 

Another  mixer  circuit  with  wide 
tuning  range  is  shown  in  Fig.  4B. 
This  circuit  is  essentially  a  form 
of  butterfly  or  cylinder  and  covers 
the  fretiuency  range  of  270  to  850 
me  when  loaded  with  a  1N21  crystal 
as  illustrated.  The  wide  tuning 
range  is  a  result  of  the  variation  of 
both  capacitance  and  inductance 
achieved  by  the  semi-cylindrical 


FIG.  4 — A  lolled'Up  line  mixer  is  shown  at  A  and  a  semi-butterily  mixer  at  B 


The  oscillator  of  Fig.  lA  tuned 
the  range  of  350  to  750  me  (2.14  to 
1).  While  this  is  not  sufficient  for 
use  with  a  205-mc  i-f,  a  number  of 
small  modifications  to  the  design 
would  undoubtedly  produce  the  de¬ 
sired  range. 

When  a  high  intermediate  fre¬ 
quency  such  as  205  me  is  used,  the 
local  o.scillator  for  a  converter  tun¬ 
ing  the  lower  200  me  of  the  band 
becomes  a  much  simpler  device 
than  the  previously  de.scribed  cylin¬ 
der  circuits.  Figure  IH  illustrates 
a  typical  band-switching  o.scillator 
which  covers  a  frequency  range 
from  255  to  470  me  in  .seven  steps. 
It  utilizes  a  vernier  tuning  capaci¬ 
tor  to  tune  the  o.scillator  within 
each  of  the  seven  bands,  and  thus, 
in  connection  with  a  205  me  i-f 
will  give  coverage  of  the  uhf  band 
from  460  to  675  me. 

Two  alternative  circuits  which 
can  be  u.sed  in  such  an  arrangement 
are  given  in  Fig.  3.  The  circuit  of 
F’ig.  3A  has  the  advantage  that 
temperature  compensation  can  be 
adjusted  .separately  for  each  switch 
Mosition. 
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rotor  section.  The  hiKh-frequency  capacitor  i.s  used  to  select  the  exact  nominally  207  me,  correspondinK  to 
end  of  the  ran^e  is  reached  when  resonant  frequency,  530  me  in  the  the  center  of  vhf  television  channel 
the  lotor  is  completely  outside  of  model  shown  here.  The  crystal  by-  12. 

the  stator  end  plates.  pa.ss  capacitor  is  built  into  the  cir-  Since  a  loss  of  from  6  to  8  db  is 

A  straiKhtforward  approach  to  cuit  and  is  approximately  10  /i/rf.  suffered  in  a  crystal  mixer,  it  is 

the  problem  of  a  mixer  tunable  The  capacitance  of  the  bypass  was  important  that  the  uhf  converter 

over  a  portion  of  the  uhf  band  is  cho.sen  as  a  compromi.se  between  incorporate  an  i-f  amplifier  with 

the  parallel-line  circuit  illustrated  that  neces.sary  to  provide  a  low  im-  sufficient  train  to  overcome  this  loss, 

in  Fitr.  5B.  Here  the  crystal  is  pedance  at  the  sitrnal  frequency  and  The  amplifier  de.scribed  here  accom- 

tapped  acro.ss  the  line  near  the  that  which  could  be  tolerated  from  pli.shes  this  successfully  and  pro- 

shorted  end  and  tuning  is  accom-  the  standpoint  of  input  circuit  vides  performance  at  uhf  which 

plished  by  means  of  a  movable  bandwidth  in  the  i-f  amplifier.  equals  or  exceeds  that  generally  ob- 

short.  The  frequency  range  of  the  tainable  in  a  standard  vhf  televi- 

model  shown  is  370  to  600  me  but  Fised-Tuned  Converter  receiver.  The  circuit  chosen 

a  greater  range  is  doubtle.ss  po.s-  A  simple,  essentially  single-chan-  for  the  i-f  amplifier  is  the  cascode, 
sible  with  this  form  of  circuit.  nel  converter  has  been  developed  developed  at  the  MIT  Radiation 

A  coaxial  form  of  mixer  has  been  for  use  in  the  field  testing  of  an  Laboratory  for  use  in  low-noise 

constructed  to  investigate  the  pos-  experimental  uhf  television  station,  radar  i-f  strips.' 

sibility  of  tuning  such  a  device  by  This  converter  uses  the  parallel-line  The  amplifier  consists  of  two  tri- 
means  of  a  section  of  line  of  vari-  crystal  mixer  illustrated  in  Fig.  7  odes  connected  in  ca.scode,  the  out- 
able  length.  Figure  5A  shows  one  and  a  local  o.scillator  consisting  of  put  from  the  crystal  mixer  being 

such  circuit  which  has  a  restricted  a  955  acorn  triode  in  a  parallel-line  connected  through  an  autotran.s- 

tuning  range  but  is  otherwise  quite  circuit.  The  local  o.scillator  is  tun-  former  to  the  grid  of  the  first  stage, 

satisfactory.  The  coaxial  mixer  able  over  a  small  range  by  means  a  triode-connected  6AK5.  The  com- 

operates  on  the  premi.se  that  the  of  a  two-plate  variable  capacitor,  plete  circuit  is  shown  in  Fig.  8. 

impedance  of  a  1X21  crystal  has  a  The  intermediate  frequency  u.sed  is  The  output  from  the  plate  of  the 

resistive  component  in  the  vicinity 
of  50  ohms  and  hence  the  coaxial 
line  input  can  be  connected  directly 
to  the  crystal. 

In  order  that  the  mixer  will  be 
tuned,  it  i.s  necessary  to  connect  re¬ 
actance  across  the  crystal  in  such 
a  manner  that  the  impedance  of  the 
mixer  is  purely  resistive  at  the  de¬ 
sired  frecjuency  and  i.s  largely  re¬ 
active  at  other  fre(|uencie.s.  This 
result  is  accomplished  by  shunt¬ 
ing  the  crystal  with  a  short-cir¬ 
cuited  stub  line  which  has  a  low 
value  of  inductive  reactance  at  the 
operating  frecpiency.  Resonance  is 
achieved  by  connecting  another 
length  of  line  across  the  crystal,  so 
arranged  that  it  presents  an  e(iual 
capacitive  reactance. 

The  capacitive  stub  is  an  open- 
circuited  line  with  a  movable  poly¬ 
styrene  cylinder  between  inner  and 
outer  conductor  which  varies  both 
the  effective  length  and  character¬ 
istic  impedance  of  the  line.  Such 
an  arrangement  is  theoretically 
capable  of  giving  an  appreciable 
tuning  range  and  consequently 
might  be  .satisfactory  as  the  mixer 
for  a  converter  covering  the  lower 
200  me  of  the  band. 

A  fixed-tuned,  parallel-line  mixer 
is  sketched  in  Fig.  7.  This  mixer 
has  been  designed  to  be  fabricated 
at  low  cost  for  use  in  a  single-chan¬ 
nel  converter.  A  ceramic  trimmer 


FIG.  6  Mechanical  detail*  ol  the  rolled  up  line 
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t)AK5  is  coupled  to  the  cathode  of 
the  second  i-f  stage,  a  6J4  connected 
in  a  grounded-grid  circuit. 

The  output  tuned  circuit  of  the 
6J4  consists  of  a  single-turn  hair¬ 
pin  loop,  coupled  closely  to  a  sec¬ 
ond  hairpin  loop  in  the  output  cir¬ 
cuit.  foils  of  this  type  were  found 
necessary  to  achieve  the  desired 
degree  of  coupling  and  at  the  same 
time  provide  a  reasonably  balanced 
output  circuit. 

Tuning  of  the  i-f  amplifier  to  its 
center  frequency  of  207  me  is  ac¬ 
complished  with  slug-tuned  coils  in 
the  input  and  interstage  circuits, 
and  by  small  ceramic  variable 
capacitors  in  the  output  circuit,  as 
may  be  seen  from  Fig.  9,  which  is 
a  bottom  view  of  the  i-f  amplifier 
subchassis.  The  overall  voltage 
gain  was  measui  ed  to  be  7.7,  a  quite 
reasonable  figure  in  view  of  the  fact 
that  there  is  a  considerable  voltage 
stepdown  in  the  output  circuit, 
necessitated  by  the  impedance 
transformation  between  the  6J4 
plate  circuit  and  the  300-ohm  bal¬ 
anced  output. 

The  width  of  the  pass  band  of  the 
i-f  amplifier  is  approximately  17  me 
between  3-db  points.  Inasmuch  as 
the  mixer  bandwidth  is  approxi¬ 
mately  the  same,  the  converter  may 
be  tuned  over  this  range  merely  by 
varying  the  local  oscillator  fre¬ 
quency.  In  the  experimental  appli¬ 
cations  for  which  the  converter  is 
designed,  this  degree  of  flexibility 
is  an  advantage,  but  in  converters 


Bottom  view  of  20S  mc  M  amplifier.  Chassii  Is  approximately  2  inches  wide 
and  4^4  inches lonq 


for  use  in  areas  where  more  than 
one  or  two  stations  may  be  broad¬ 
casting,  a  somewhat  narrower 
bandwidth  would  be  desirable. 

Local  oscillator  injection  is  ob¬ 
tained  by  tapping  a  short  length  of 
RG-58,  U  coaxial  line  across  the 
oscilllator  circuit  and  capacitively 
coupling  the  center  conductor  to  the 
mixer  at  the  far  end.  The  capaci¬ 
tance  necessary  is  quite  small  and 
consists  of  about  i  inch  of  the  cen¬ 
ter  conductor  spaced  i  inch  from 
the  mixer  circuit.  Rectified  crystal 
current  is  metered,  and  is  adjusted 
to  approximately  0.5  milliampere. 

A  standard  A/\  coaxial  con¬ 
nector  is  provided  for  the  uhf  an¬ 
tenna  input  in  anticipation  that  50- 
ohm  coaxial  line  will  be  used  be¬ 
tween  antenna  and  converter.  The 
coaxial  input  is  coupled  to  the 


parallel-line  mixer  by  a  simi)le 
balance-to-Linbalance  transformer 
made  from  a  short  length  of  RG- 
58/ U  line. 

In  conjunction  with  a  Meissner 
Model  24TV'  television  receiver  the 
noise  figure  of  the  combination  was 
found  to  be  11  db  approximately. 
The  sensitivity  is  190  microvolts  for 
40  volts  peak-to-peak  at  the  ert 
grid  when  maximum  receiver  gain 
is  used.  The  image  response  is  42 
db  down  from  signal.  Local  oscil¬ 
lator  radiation  is  56  millivolts 
across  a  50-ohm  resistance  con¬ 
nected  to  the  antenna  terminals  of 
the  converter.  The  bandwidth  is 
essentially  that  of  the  tv  receiver 
alone. 

The  noise  figure  of  the  combina¬ 
tion  was  obtained  by  adding  a 
three  stage  i-f  amplifier  with  a 
bandwidth  of  7  me  to  the  television 
receiver  so  that  the  noise  level  of 
the  system  could  be  measured  by 
a  barretter  bridge  connected  into 
the  last  i-f  stage.  With  the  noise 
power  initially  measured,  the 
amount  of  c-w  signal  at  530  me 
reciuired  to  double  the  power  in  the 
i-f  was  measured.  This  value  of 
r-f  signal  was  then  com|)ared  with 
the  theoretical  amount  based  on  the 
value  of  source  resistance  and  the 
overall  bandwidth  to  obtain  the 
noise  figure. 
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FIG.  8  Complete  circuit  of  o  converter  with  output  on  channel  12 
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Instantaneous 
Deviation  Control 


AihIih  signal  of  an  f-m  transmitter  is  differentiated,  clipped  and  integrated  so  that  the  out¬ 
put  wave  is  identical  to  the  input  except  for  slope  limiting.  Transmitter  frequency 
deviations  are  held  to  definite  limits  determined  hy  the  maximum  allowable  slope 


Akkw  ykars  :iKo  the  perform- 
,ance  of  a  radio  communica¬ 
tions  system  depended  primarily  on 
two  factors,  the  power  of  the  trans¬ 
mitter  and  the  sensitivity  of  the 
receiver. 

Interference  between  stations  or 
systems  was  no  serious  trouble  be- 
cau.se  their  operating  fretjuencies 
were  .sufficiently  separated  with  un¬ 
used  channels  which  acted  as  guard 
bands.  As  more  services  acquired 
frequency  assignments,  the  number 
of  guard  bands  decreased.  The 
spectrum  is  now  crowded  and 
greater  use  of  radio  communication 
will  i)e  curtailed  and  limited  unless 
greater  u.se  is  made  of  available 
channels. 

Concentrated  attention  has  been 
given  to  control  receiver  images 
and  sjjurious  response,  receiver 
radiation  and  transmitter  harmon¬ 
ics.  The  .selectivity  of  receivers  has 
been  greatly  improved.  The  engi¬ 
neering  art  has  reached  a  point 
where,  today,  alternate  channels 
can  be  used  successfully  with  adja¬ 
cent  channels  serving  as  guard 
bands.  It  must  be  concluded,  there¬ 
fore,  that  half  the  available  channel 
space  is  being  wasted. 

I’hase-modulation  transmitters 
are  ’particularly  vulnerable  to  over 
modulation.  Without  control,  loud 
voices,  sharp  voices,  transients,  or 
noi.se  puLses  produce  wide  excur¬ 
sions  of  the  transmitter  frequency, 
extending  the  deviation  into  the 
adjacent  channel  and  even  into  the 
alternate  channel.  For  operation 
on  the  desired  channel,  this  means 
loss  of  intelligibility  and  a  decrease 
in  the  signal  to  noise  ratio  as  the 
transmitter  deviates  beyond  the 
pass  band  of  the  receiver.  .Adja- 
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cent  channel  oireration  will  not  be 
possible  until  the  fretiuency  devia¬ 
tion  of  all  transmitters  is  kept 
within  their  assigned  channel. 

Principle  of  Operation 

In  attempting  to  control  the  fre¬ 
quency  deviation  of  a  pha.se-modu- 
lation  transmitter,  it  is  often  cus¬ 
tomary  to  use  conventional  ampli¬ 
tude  compressors.  The.se  devices 
are  not  instantaneous.  The  attack 
time  is  slow  and  the  device  remains 
paralyzed  after  a  transient.  Even 
if  the  audio  amplitude  is  controlled 
the  frequency  deviation  of  the 
transmitter  is  not  controlled  be¬ 
cause  the  frequency  deviation  of  a 
phase-modulated  transmitter  is  a 


function  of  both  the  frequency  and 
the  amplitude  of  the  audio  wave. 

The  desired  answer  to  the  prob¬ 
lem  of  controlling  frequency  devia¬ 
tion  would  be  a  device  which  would 
virtually  place  a  barrier  or  limit  on 
the  frequency  excursions  caused  by 
the  phase  moilulator.  It  is  difficult 
to  place  such  a  barrier  on  the  fre- 
((uency  after  the  radio  waves  have 
passed  through  the  phase  modu¬ 
lator.  However,  if  an  audio  wave  is 
synthetically  produced,  whi<-h  would 
graphically  look  like  the  frequency 
deviations  produced  by  the  modu¬ 
lator,  then  barriers  could  be  intro¬ 
duced  which  would  hold  the  ampli¬ 
tude  to  certain  prescribed  limits. 

.After  the  audio  wave  has  passed 
through  the  amplitude  limiting  bar¬ 
riers  it  might  be  restored  by  a  re¬ 
versible  process  to  its  original  form 
and  delivered  to  the  pha.se  modu¬ 
lator. 

The  manner  in  which  this  can  be 


ft 


done  is  illustrated  in  FiK.  1.  This  frequency  deviations  will  be  held  to  injr.  the  curved  sides  become  the 
circuit  provides  instantaneous  de-  very  definite  limits  as  dictated  by  rounded  extreme  of  the  alternating 
viation  control  (IDC).  The  synthe-  the  maximum  allowable  slope.  The  current  and  the  fiat  top  becomes  the 
sized  wave  is  produced  by  a  diflfer-  third  jrraph  indicates  the  overall  straight  line  sides  of  the  same  cur- 
entiation  circuit.  This  differentia-  fidelity  of  the  instantaneous  devia-  rent.  The  rounded  portion  is  iden- 
tor  is  a  simple  device  consisting  of  tion  control  circuit  to  be  fiat  over  a  tical  with  the  rounded  part  of  the 
only  a  resistor  and  a  capacitor.  wide  band.  The  usable  bandwidth  original  sine  wave  before  beinjr  ap- 

As  shown  in  both  the  first  Kraph  will  depend  on  accepted  tolerances  plied  to  the  differentiator.  From  a 
and  the  second  column  of  illustrated  and  the  frequencies  that  need  to  be  geometric  standpoint  the  only  dis- 
wave  forms,  the  differentiated  volt-  controlled.  tortion  introduced  has  been  over 

age  is  proportional  to  both  the  The  distortion  caused  by  IDC  is  that  part  of  the  sine  wave  which 
input  voltage  and  the  frequency;  quite  small.  This  is  illustrated  in  had  too  great  a  slope, 
more  preci.sely  it  is  proportional  to  the  output  voltage  wave  form  Obviously  the  greatest  distortion 
the  slope  or  steepness  of  the  input  shown  in  Fig.  1.  Distortion  is  that  can  possibly  exist  would  occur 
wave.  Since  the  differentiator  is  a  introduced  only  into  those  wave  when  the  clipper  produces  square 
gain  losing  device  it  is  usually  de-  fronts  which  have  a  slope  that  ex-  waves.  The  output  from  the  inte- 

ceed  a  predetermined  amount,  grator  would  then  be  a  triangular 
These  distortions  in  general  consist  wave  having  only  odd  harmonics, 
of  higher  order  harmonies  which  The  third  harmonic  would  be  1  9th 
fortunately  are  eliminated  by  the  of  the  fundamental,  the  fifth  har- 
integrator  to  a  point  where  they  are  monic  1  25th  of  the  fundamental 
readily  tolerated.  and  other  harmonics  trivial. 

The  distortion  introduced  in  a  The  distortion  introduced  by  IDC 
sine  wave  can  best  be  understood  into  voice  frequencies  does  not  lend 
from  a  graphical  study  as  shown  in  itself  quite  so  well  to  such  a  simple 
F'ig.  2.  moderate  amount  of  clip-  analysis.  Many  voice  frequencie.>- 
ping  produces  trapezoidal  waves  are  (juite  peaked  and  jagged  and 
with  curved  sides.  After  integrat-  can  pass  through  the  IDC  circuit 


sirable  to  use  an  ami)lifier  to  raise 
the  signal  to  a  suitable  level  for 
clipping.  This  also  provides  elec¬ 
tronic  i.solation,  with  zero  loading 
of  the  differentiator  and  a  more 
suitable  source  impedance  for  the 
clipper. 

The  clipper  may  be  a  pair  of 
biased  diodes,  also  shown  in  P'ig.  1. 
which  become  conducting  when  the 
instantaneous  peak  value  of  the 
differentiated  wave  exceeds  the 
bias.  One  diode  will  clip  positive 
peaks  and  the  other  the  negative 
peaks.  This  is  shown  in  the  illus¬ 
trated  wave  forms  of  clii)ped  volt¬ 
age. 

After  the  wave  has  been  operated 
on  by  the  clipper,  the  differentia¬ 
tion  process  can  be  reversed  by 
passing  the  wave  through  an  inte¬ 
grator  circuit.  This  is  also  a  simple 
device  consisting  again  of  a  re¬ 
sistor  and  a  capacitor  as  shown  in 
Fig.  1.  The  .second  graph  shows 
the  response  of  the  integrator  cir¬ 
cuit  to  be  inversely  proportional 
to  the  frequency. 

The  output  wave  is  now  identical 
with  the  input  wa%e  except  for  the 
slope  limiting.  The  transmitter 
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FIG.  3—  Fixed  station  Instantaneous  deviation  control  circuit 


FIG.  4 — Circuit  of  a  mobile  IDC  unit 


tlG.  2 — Sine  waves  with  various  degrees 
of  clipping,  before  and  after  integrating 


Complete  IDC  unit  is  shown  at  left  and  the  internal  construction  at  riqht 


Complete  IDC  unit  for  a  fixed  station 


without  having  their  intelligence 
content  seriously  altered  yet  the 
transmitter  frequency  deviati(»n 
may  be  reduced  by  a  large  margin. 
The  voice  level  between  .syllables  is 
usually  lower  and  experiences  little 
or  no  clipping.  It  is  therefore  pos¬ 
sible  to  provide  greater  deviation 
for  the  lower  voice  levels  or  greater 
overall  average  deviations  without 
exceeding  the  desired  or  authorized 
deviation  limits. 

Commercial  Equipment 

In  making  a  practical  application 
of  IDl’  to  a  transmitter  there  are  a 
number  of  considerations  which 
may  dictate  the  final  design. 

Size,  cost,  power  drain,  the  fidel¬ 
ity  desired  and  the  range  of  offend¬ 
ing  fretiuencies  will  affect  the 
choice  of  components  and  circuits. 
The  type  of  differentiator,  clipper, 
or  integrator  may  vary  consider¬ 
ably  from  the  one  illustrated  in 
Fig.  1. 

Figure  3  is  the  circuit  diagram 
of  a  fixed  station  lUC  unit.  Differ¬ 
entiation  is  accomplished  by  the 
capacitor  C,  and  the  resistor  K . 
The  clipper  circuit  differs  from 
that  previously  de.scribed. 

The  combined  diodes  are  fed  a 
constant  direct  current.  Normally 
half  this  current  goes  through  each 
diode.  Any  small  signal  variation, 
positive  or  negative,  applied  to  the 
cathode  of  the  input  diode,  will 
normally  cause  the  same  variation 
at  the  cathode  of  the  outi)ut  diode. 
The  diodes  therefore  serve  to  con¬ 
duct  the  variations  from  input  to 
output.  However,  if  large  varia¬ 
tions  of  signal  are  applied  at  the 
input,  the  first  diode  will  become 
nonconducting  on  positive  peaks 
and  the  second  will  become  noncon¬ 
ducting  on  negative  peaks. 

Integration  is  accomplished  by 
the  cai)acitor  C.  and  the  resistor  R.. 
The  clipping  level,  or  the  deviation, 
is  adjusted  by  a  potentiometer  reg¬ 
ulating  the  diode  current.  The 
volume  level  is  adjusted  at  the  input 
where  no  interaction  exists  between 
it  and  deviation.  A  resistor  shunt¬ 
ing  C  affords  .some  bass  compensa¬ 
tion.  The  output  is  |)ushpull. 

Figure  4  is  the  circuit  diagram 
of  a  unit  useful  for  mobile  applica¬ 
tion  because  of  its  low  cost,  small 
space  requirements  and  low  power 
drain. 


This  unit  is  designed  to  accom¬ 
modate  a  carbon  microphone  in  the 
input  and  deliver  a  balanced  or 
t>ushpull  output  for  the  grills  of  the 
I)hase  modulator  tubes.  No  ampli¬ 
fication  is  used  within  the  circuit 
and  clipping  is  performed  with 
germanium  crystal  diodes.  Differ¬ 
entiation  is  performed  with  the 
r -Ri  and  C,-R  circuits;  integra¬ 
tion  with  the  C -H  and  CrR,  cir¬ 
cuits. 

Performance 

When  the  action  of  an  IDC  cir¬ 
cuit  is  observed  on  an  oscilloscope 
connected  to  the  di.scriminator  of 
a  good  f-m  receiver,  the  voice  wave 
seems  to  strike  an  invisible  barrier 
even  when  subjected  to  20  or  30  db 
overload.  The  barrier  remains  fixed 
even  when  subjected  to  sudden 
bursts  of  signal  or  transients. 
There  is  no  attack  time  or  paraly¬ 
sis,  it  is  instantaneous.  This  makes 
clo.se  talking  possible  thereby  reduc¬ 


ing  background  noise.  It  tolerates 
a  wide  range  of  audio  level. 

The  control  prevents  transmit¬ 
ters  on  nearby  channels  from  spill¬ 
ing  over  into  the  pass  band  of  sys¬ 
tem  receivers.  But  more  impoi'tant 
is  the  fact  that  it  holds  the  system 
transmitted  freiiuency  within  the 
associated  receiver  bandpass  re¬ 
sponse,  permitting  a  higher  average 
modulation  level.  This  results  in 
an  increased  signal-to-noise  ratio 
and  improved  reception  in  fringe 
area  operation. 

Adjacent  channel  operation  in  the 
mobile  field  is  now  a  reipiirement 
and  it  is  axiomatic  that  deviation 
control  is  necessary.  Since  IDC 
is  quite  simple,  economical,  and 
fool  proof,  it  is  destined  to  see  wide 
application. 

Acknowledgement  is  due  John 
Hultquist  who  was  the  fir.st  to  try 
the  idea,  and  others  who  have  con¬ 
tributed  the  commercial  develop¬ 
ments. 
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Metal  Detector  for 


Features  include  a  new  bridge  coil  arraiiwcnicnt.  de>i<:ned  to  provide  more  uniform  sensi¬ 
tivity  to  objects  embedded  in  lofjs  and  lyinji  at  various  angles  in  tbe  logs,  (.omplete  circuit 
diagrams  with  values  and  pickup  coil  winding  data  are  included 
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T}iE  PROBLEM  of  detecting  un¬ 
seen  metal  fragments  in  logs 
is  becoming  increasingly  important 
to  the  operators  of  small  saw  mills. 
In  many  areas  of  this  country  and 
Europe,  farmers  are  harvesting 
second  and  third  growth  timber, 
which  may  and  often  does  contain 
spikes,  horseshoes,  fragments  of 
wagon  tires,  steel  fence  posts,  sec¬ 
tions  of  fence,  knives  and  other 
metal  objects.  Even  unexploded 
artillery  shells  have  been  found  in 
logs  from  fore.st  areas  in  the  West.’ 
When  a  rotary  saw  .strikes  some¬ 
thing  of  this  nature,  the  flying 
teeth  are  a  real  hazard  to  personnel. 
Even  the  constant  expectation  of 


FIG.  1 — Top  view  ol  two  mutual  inducl- 
anc*  coils  arianqed  in  the  regular  way 
lor  use  with  the  Felici  mutual  inductance 
bridge 
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the  saw  hitting  something  is  re¬ 
sponsible  for  much  nervous  fum¬ 
bling  when  feeding  the  saw,  and 
this  is  an  accident-producing  factor 
in  it.self.  Much  timber  which  is  actu¬ 
ally  free  of  metal  objects  is  going 
to  waste  simply  becau.se  the  mill 
operator  does  not  dare  to  process 
logs  which  are  (juestionable. 

Available  Techniques 

There  are  three  basic  and  sepa¬ 
rate  approaches  to  this  problem.  All 
make  use  of  variations  in  the  pat¬ 
tern  of  a  magnetic  or  electromag¬ 
netic  field :  the  first,  by  the  varia¬ 
tion  in  the  self  or  mutual  induct¬ 
ance  of  a  coil  system;  the  .second, 
by  detecting  variations  in  the 
earth’s  magnetic  field  with  a  flux 
gate,  cathode  ray.  or  inductor  com¬ 
pass:  the  third,  by  variations  in  the 
absorption  or  reflection  of  radio 
waves  generated  by  a  local  oscil- 


FIG.  2 — Improved  metal  detection  coil 
system  which  detects  nails  driven  radially 
into  o  log  as  well  as  axially  oriented 
objects 


lalor  and  radiated  by  a  l<K‘al  an¬ 
tenna  system. 

The  operation  of  the  radio 
method  raises  many  ditficulties.  The 
radiation  resistance  of  the  antenna 
will  dei)end  upon  the  dielectric 
proi)erties  of  the  log,  which  in 
turn  are  determined  by  the  mois¬ 
ture  and  mineral  content  of  the 
wood.  .Also,  the  distance  between 
the  antenna  and  the  surface  of  the 
log  must  be  kept  constant.  The 
;?(Mi-mc  radiation  from  the  AN  'PRS 
mine  dett'ctor,  for  example,  pene¬ 
trates  only  a  few  inches  of  damp 
wood,  and  the  instrument  is  sensi¬ 
tive  only  to  relatively  large  pieces 
of  metal. 

So  far.  any  magnetic  compass 
methods  have  not  shown  ade(]uate 
sensitivity  and  stability. 

Early  electromagnetic  methods 
u.sed  the  Hay.  t)wen  or  Maxwell 
bridges  to  detect  the  increase  in  the 
self  inductance  of  a  coil  when  a 
magnetic  metal  was  l)rought  near, 
or  the  decrease  in  .self  inductance 
in  the  ca.se  of  a  non-magnetic 
metal.’  In  these  systems,  if  the  size 
of  the  metal  piece  is  relatively  small 
with  regard  to  the  radius  of  the 
coil,  and  if  its  distance  from  the 
coil  is  relatively  great  with  respect 
to  the  radius  of  the  coil,  the  varia¬ 
tion  in  the  .self  inductance  of  the 
coil  is  inver.sely  proportional  to  the 
sixth  power  of  the  distance  between 
the  coil  and  the  metal.  A  single  coil 
may  also  be  used  in  the  resonant 
circuit  of  an  oscillator;  in  this  case 
the  presence  of  metal  within  the 
field  of  the  coil  will  be  indicated  by 
a  change  in  the  frequency  of  the 
o.scillations,  and  may  be  detected  by 
a  frequency  meter.  The  danger  in 
the  use  of  any  single-coil  method 
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Tbe  photoqraph  thowi  a  typical  metal  detector  setup  with  the  coils  mounted  to  inspect  the  loqs  on  their  way  to  the 


lies  in  the  fact  that  for  any  specific 
freciuency  there  is  a  certain  size 
for  majrnetic  objects  at  which  the 
increase  in  self  inductance  due  to 
the  permeability  of  the  material  is 
exactly  balanced  by  the  decrease  in 
self  inductance  due  to  the  edd.vH'ur- 
rent  losses,  and  no  change  in  self 
inductance  results.  A>rain.  there 
are  certain  conditions  under  which 
a  majmetic  object  may  act  normally 
at  a  specified  distance  from  the  coil, 
but  behave  like  a  non-mairnetic  ob¬ 
ject  at  another  distance,  depending 
upon  the  way  in  which  the  electro- 
mairnetic  field  is  inter.sected." 

Two-Coil  Systems 

Systems  usinjr  two  coils,  or  two 
pairs  of  coils,  arranjred  .so  that 
their  mutual  inductance  is  zero  in 
the  absence  of  any  metal  in  the 
field,  have  consistently  shown  the 
best  .sensitivity  and  stability.  One 
of  these  systems  was  selected  for 
the  metal  detector  de.scribed  in  this 


paper.  The  Felici  balance  (or 
Hunrhes  balance),  the  (Campbell 
mutual  inductance  bridjre,  and  the 
Carey-Foster  brid.ire  are  all  suitable 
for  this  purpose.  "  The  Felici  bal¬ 
ance  has  the  advantage  of  both  elec¬ 
trical  and  mechanical  .symmetry, 
.so  that  any  variations  in  the  coils 
themselves  due  to  chanires  in  am¬ 
bient  temperature  and  humidity 
are  usually  balanced  out.  The  theo¬ 
retical  conceiits  involved  are  well 
treated  in  a  paper  by  Leslie  F.  Cur¬ 
tis.' 

The  first  ami  most  important  de- 
sijrn  step  was  the  determination  of 
the  operatin.c'  fre.|uency.  Previous 
desijrns  have  been  based  upon  fre- 
uuencies  all  the  way  from  GO  cycles 
per  .second  to  several  hundred  mejra- 
cycles.  A  popular  army  mine  de¬ 
tector  was  operated  at  1  kc,  so  that 
the  unbalance  signal  denotinj?  the 
pre.sence  of  a  mine  would  be 
audible  in  a  pair  of  telephone 
receivers.  In  order  to  jj^t  valid 


preliminary  design  data,  fre¬ 
quencies  between  60  cps  and 
:?00  me  were  tried,  with  the  vari¬ 
ations  occurrinK  in  discrete  steps 
of  approximately  one  octave  each. 
Coil  systems,  oscillators  and  detec¬ 
tors  were  constructed  in  accordance 
with  the  fre(|uency  u.sed  in  each 
test.  P'or  mairnetic  metals  it  was 
found  that  general  sensitivity  is 
proportional  to  frequency;  that  is, 
the  hi>rher  the  freipiency  the  hipher 
the  sensitivity.  However,  for  non- 
mapnetic  metals  and  water  the  sen¬ 
sitivity  is  proportional  to  the 
square  of  the  freiiuency. 

With  the  re(|uirement.s  of  the 
lumber  industry  in  mind  (moisture 
content  of  preen  lops  may  run  to 
SO  percent),  a  rather  low  frequency 
becomes  the  topical  choice.  Sixty 
cps  and  180  cps  were  judged  unde¬ 
sirable  from  the  point  of  view  of 
interference  from  power  lines  and 
motor  fields  at  the  fundamental  and 
third  harmonic  respectively.  Audio 
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frequencies  did  not  have  to  be  con¬ 
sidered  from  the  standpoint  of  re¬ 
quiring  an  audible  unbalance  sig¬ 
nal.  so  120  cps  was  selected.  A 
stable  generator  of  this  frequenc.v 
is  easily  derived  from  the  60-cycle 
supply  line.  This  frequency  is  low 
enough  so  shielding  of  coils  in  the 
bridge  system  is  unnecessary.  The 
sm.all  amount  of  capacitive  coupling 
is  balanced  out  with  a  small  vari¬ 
able  capacitor  which  requires  ad¬ 
justment  only  at  the  time  the  in¬ 
stallation  is  made. 

Various  coil  arrangements  were 
tried  next.  The  Felici  bridge,  with 
two  identical  pairs  of  coaxial  coils, 
shows  its  greatest  sensitivity  to  a 
nail  whose  axis  lies  parallel  to  the 
coil  axes,  and  its  lowest  sensitivity 
to  a  nail  whose  axis  is  at  right 
angles  to  the  coil  axes.  This  is  illu.s- 
trated  in  Fig.  1.  Unfortunately  most 
nails  that  are  driven  into  trees  are 
in  the  position  shown  at  B,  and  the 
coil  arrangements  that  have  been 
u.sed  previously  are  at  a  disadvan¬ 
tage.  This  ratio  of  maximum  to 
minimum  sensitivity,  according  to 
the  relative  position  of  the  nail, 
varies  with  the  coupling  coefficient 
of  the  pairs  of  coils  used  and  the 
coupling  coefficient  between  the  nail 
and  the  coil  nearest  to  it,  but  gener¬ 
ally  lies  between  a  ratio  of  8  to  1 
and  10  to  1. 

Four-Coil  Syst-em 

The  four-coil  arrangement  shown 
in  Fig.  2  was  originated  to  over¬ 
come  these  variations  in  sensitiv¬ 
ity;  .sensitivity  is  at  a  maximum 
l)oth  for  nails  who.se  axis  is  paral¬ 
lel  to  the  coil  axes  and  for  those 
who.se  axis  is  at  right  angles  to  the 
coil  a.xes.  A  deviation  of  4.5  degrees 
from  either  position  produces  only 
a  2(l-percent  decrease  in  sensitivity, 
and  this  is  easily  taken  care  of  in 
the  design  of  the  detector.  Each 
metal  particle  is  detected  twice  as 
it  goes  through.  In  the  interest  of 
stability  it  was  decided  not  to  re¬ 
sonate  the  bridge  coils;  very  little 
would  have  been  gained  by  doing 
so  anyway,  for  the  Q  of  these  coils 
at  120  cps  is  only  slightly  greater 
than  unity. 

The  physical  arrangement  of  the 
coils  is  such  that  the  coefficient  of 
coupling  is  zero  in  the  absence  of 
any  metal  in  their  fields.  A  piece 
of  metal  entering  the  elfective  area 


Since  ipace  conservation  is  oi  no  importance  at  lumber  miils,  no  crowdinq  oi  com¬ 
ponents  was  ielt  necessary,  as  may  be  seen  from  the  above  photograph  oi  the 
metal  detector  oscillator  chassis  and  power  supply 


rIS.  3— Schematic  diagram  oi  120-cps  oscillator  used  to  drive  pickup  coils 


distorts  the  field  in  its  vicinitv.  and 
an  unbalance  current  flows  in  the 
detector  coils,  is  amplified,  rectified, 
and  operates  a  .seipience  of  relay.s 
which  actuate  warning  devices. 

To  derive  the  maximum  voltage 
from  a  slightly  distorted  field  re¬ 
quires  a  great  many  turns.  The 
two  detector  coils  consist  of  700 
turns  of  No.  30  copper  wire.  Form- 
var  insulated,  layer-wound  in  ,-inch 
deep  grooves  in  a  24-inch  stiiuire 
wooden  form  which  has  previously 
iieen  impregnated  with  Bakelite 
\arnish  and  baked  at  a  low  temper¬ 
ature  to  give  it  dimensional  stabil¬ 
ity.  ( Molded  -Mycalex  coil  forms 
will  be  used  for  future  models.  i 
The  two  generator  coils  are  wound 
I'll  identical  forms,  but  have  160 
turns  of  No.  16  copper  wire.  One 
thickness  of  0.00.5-inch  Knift  ptiper 
is  laid  in  between  layers  in  both 
the  detector  and  generator  coils. 

The  r20-cycle  generator  of  Fig. 
3  is  basically  a  full-wave  rectifier 
whose  power  comes  from  the  60- 


cycle  line  through  a  Variac.  The 
ripple  fretiuency  is  fed  into  the 
series  resonant  circuit  formed  by 
C,  and  L.,  and  feeds  the  push-pull 
grids  of  the  807  tubes  with  a  120- 
cycle  voltage  having  excellent  wave¬ 
form.  Forty  watt.s  of  power  is  de¬ 
livered  to  the  bridge  coils  from  this 
generator,  although  only  about  ten 
watts  is  actually  radiated  in  the 
form  of  an  electromagnetic  field. 
The  plate  power  supply  and  battery 
bias  are  conventional.  The  output 
is  taken  from  two  British-type 
coaxial  connectors.  Only  .lAN-ap- 
proved  resistors  and  oil-filled  capac¬ 
itors  are  u.sed.  The  8-/tf  capac¬ 
itor  across  this  output  absorbs  any 
transients  or  harmonics  which  may 
originate  in  the  807  tube.s.  The 
100-ohm  potentiometer  in  the  cath¬ 
odes  of  the  807  tubes  is  set  for 
minimum  second  harmonic  output. 

Null  Detector 

A  schematic  of  the  amplifier  and 
detector  is  shown  in  Fig.  4.  The 
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Metal  detector  chaisie.  power  lupply  and  meter  which  is  used  to  sero  the  instru¬ 
ment  and  to  qiee  an  indication  lor  extremely  small  metallic  objects  where  the  relay 
would  not  normally  be  operated 


FIG.  4  -Schematic  diagram  oi  metal  detector  amplifier  and  null  detector 


input  transformer  is  a  well-shielded 
I  both  majrnetically  and  eleetrosta- 
tieally)  line-to-irrid  unit.  The  160:? 
was  selci’ted  as  an  input  tube  be- 
fUiise  it  was  found  to  inject  a  lower 
r2()-cycle  hum  component  into  its 
out|)ut  than  any  other  types  which 
were  tried.  The  |)araliel  resonant 
ciivuit  following  this  staije  has  a 
4.")-db  rejection  ratio  to  60-cycle  in¬ 
terference.  As  the  heaters  of  all 
amplifier  tubes  are  rejfulated  by  a 
small  Sola  transformer,  and  the 
jiliite  and  screen  supply  for  the  160.3 
is  stabilized  with  the  two  874  rejtu- 
lator  tubes,  no  inverse  feedback  was 
found  neces.sary  except  that  in  the 
minor  loop  between  the  6.15  plates, 
wlii  h  actually  is  effective  only  in 
stabiliziiijr  the  pain  of  the  second 
6-1.5. 

feedback  loop  that  mipht  have 
included  the  parallel  resonant  cir¬ 
cuit  at  L-C,  would  have  been  un¬ 
desirable  because  of  the  phase  shift 
iirroduced  by  this  circuit.  A  9- 
percent  chanpe  in  overall  pain  is 


the  maximum  that  results  from  a 
[lower  line  volta.ve  variation  of  lon 
to  125  volts. 

It  was  decided  to  operate  the  first 
relay  on  a  .semi-power  basis  to  in¬ 
sure  positive  operation,  hence  the 
use  of  a  6A3  and  6X5.  Overall 
voltape  pain  |to  the  6A3  prid  is  80 
db  with  the  pain  control  at  maxi¬ 
mum. 

As  this  metal  detector  is  to  be 
used  in  lumber  camps,  where  space 
is  not  at  a  premium,  no  considera¬ 
tion  was  piven  to  the  size  or  weipht 
of  any  component.  Rather,  each 
item  was  selected  with  the  idea  that 
the  equipment  would  require  serv¬ 
ice  only  once  a  year  with  this 
service  consistinp  mostly  of  tube 
rejilacements  and  the  cleaninp  of 
relay  contacts.  Relay  RE,  is  of  the 
jilate  circuit  type;  RE.  is  enerpized 
by  115  volts,  60  cycles,  and  its  con¬ 
tacts  are  desipned  to  handle  current 
for  a  larpe  bell  and  warninp  lipht. 

The  0-1  ma  meter  is  useful  in 
zeroinp  the  bridpe  coil  system,  and 


also  to  give  an  indication  of  ve  y 
small  pieces  of  metal  which  no.- 
mally  would  not  actuate  the  relay. 
•As  the  detector  is  usually  set  up,  a 
piece  of  metal  the  size  of  a  16- 
penny  nail  is  required  to  trip  the  re¬ 
lays,  but  the  presence  of  a  thin 
finishinp  nail  or  wire  brad  an  inch 
lonp  will  pive  an  easily  visible 
deflection  on  the  meter. 

Special  Problems 

In  order  to  keep  the  coil  .system 
free  from  components  whose  values 
mipht  be  altered  by  chanpes  in 
temperature  or  humidity,  no  vari¬ 
able  self  or  mutual  inductances  are 
used.  Instead,  the  penerator  and 
detector  coils  are  accurately 
matched  when  they  are  wound,  and 
the  final  mutual  inductance  balance 
is  achieved  by  a  slipht  adjustment 
of  the  ripid  mountinp  that  holds  the 
coils  in  place  on  the  frame  of  the 
lop  carrier.  In  spite  of  the.se  pre¬ 
cautions,  some  rebalancinp  is  re¬ 
quired  every  day  or  two  that  the 
detector  is  in  operation.  This  is 
accomplished  by  slidinp  a  thin  soft 
iron  wire  in  or  out  of  the  field  of 
one  of  the  detector  coils.  This 
method  of  trimminp  a  mutual  in¬ 
ductance  bridpe  has  been  known  for 
many  years,  and  no  credit  is 
claimed  for  its  use  here. 

This  detector  may  be  operated  by 
inexperienced  personnel.  It  requires 
very  little  maintenance,  and  will 
pive  a  rapid  and  positive  warninp 
of  the  presence  of  any  metal  objects 
larpe  enouph  to  damape  a  saw.  Its 
operation  is  not  affected  by  normal 
outdoor  ranpes  of  temperature  and 
humidity,  nor  by  relatively  larpe 
variations  in  power  supply  voltape. 
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Potted  Subassemblies  for 


Capsulation  of  amplifier  and  oscillator  subassemblies  in  casting  resin  permits  up  to  500 
tubes  per  cubic  foot  of  space  for  computers,  telemetering  setups  and  other  complex  multi¬ 
tube  equipment.  Design  and  construction  procedures  for  potting  are  fully  covered 


Slept  in  potting  a  three-lube  strain  gage  amplifier.  Left  —catting-retin  chaiiit  with 
imbedded  tileer-clad  beryllium-copper  wires  serving  as  stiffeners,  tie  points,  plug 
prongs  and  lead  wires.  Center-  assembled  chassis  with  built-in  limiter  and  Toltag 
gain  of  20.000.  adjusted  in  production  so  all  units  have  same  gain  within  1  percent. 
Right — complete  plug-in  unit  as  potted  in  casting  resin.  Other  examples  of  potted 
plug-in  units  are  shown  in  color  on  the  front  cover  of  this  issue 


Top — conventional  construction  of  14-tube  wide  band  i-f  and  video  amplifier  with  afc 
and  age.  for  input  frequency  of  100  me.  Center — first  step  in  miniaturization,  using 
potted  subassemblies  but  retaining  the  chassis  and  a  conventional  low-noise  pre¬ 
amplifier.  Bottom  -f'mal  miniaturized  assembly  complete  with  preamplifier,  with  each 
unit  plugging  into  its  neighbor  to  eliminate  the  chassis.  Most  of  the  subassemblies 
are  coaled  with  silver  shielding  paint 


Design  problems  of  complex 
multi-tube  equipment  are 
simplified  by  using  as  few  tubes  as 
possible  because  the  principal  limit¬ 
ing  factors  are  heating,  circuit  in¬ 
teraction,  and  density.  In  normal 
practice  the  use  of  a  minimum  num¬ 
ber  of  tubes  involves  using  carefully 
selected  tubes  and  parts,  with  sacri¬ 
fice  of  interchangeability.  If  cost 
factors  warrant,  these  practices 
are  tolerable  in  subminiaturized 
assemblies,  providing  the  assem¬ 
blies  are  potted  to  avoid  component 
replacement,  and  providing  no  u.se 
is  made  of  tube  characteristics 
which  change  with  age. 

The  use  of  the  potted  subassem¬ 
bly  makes  possible  the  design  of  a 
complete  functional  circuit  as  a  sub- 
assembly.  So  long  as  each  sub- 
assembly  is  completely  interchange¬ 
able  with  others  of  the  same  type, 
internal  diti'erences  are  quite  toler¬ 
able.  This  means,  for  e.vample, 
that  amplifiers  may  be  built  and  ad¬ 
justed  to  a  known  gain  for  u.se  in 
a  circuit.  The  matching  of  tubes 
with  components  makes  possible  a 
much  more  efficient  use  of  both 
tubes  and  components  in  circuits. 
This  can  result  in  less  heating, 
fewer  circuits  to  interact  with  one 
another,  and  lower  density. 

The  power  supply  forms  a  large 
proportion  of  the  size  and  weight 
of  all  large  equipment.  Time  and 
effort  spent  on  improving  the  effi¬ 
ciency  and  decreasing  the  weight  of 
power  supplies  probably  pays  big¬ 
ger  dividends  than  any  other 
point.  In  this  connection  the  use 
of  high-temperature  (200  C  hot¬ 
spot)  transformers  and  inductors 
will  .save  almost  50  percent  in  the 
weight  and  volume  of  these  units. 

Since  most  subminiature  tubes 
require  but  100  volts  plate  supply, 
the  conventional  series  regulator  is 
extremely  inefficient  and  bulky.  The 
use  of  thyratron  regulated  supplies 
with  miniature  thyratron.s  as  recti- 
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Subminiature  Equipment 


FIG.  1  Example  ol  miniatute  thyration  regulated  power  lupply  circuit  used  with 
potted  subassemblies  to  decrease  size,  weight  and  heating.  Thorough  shielding  is 
necessary  to  avoid  radiated  noise  Irom  thyratrons.  All  O.OOlS-Mi  capacitors  are 
ceramic  feed-through  units  to  prevent  conducted  noise 


By  W.  G.  TULLER 
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tiers  has  been  found  to  increase  the 
efficiency  of  the  100-volt  regulated 
power  supply  circuit  in  Fig.  1  by 
almost  50  percent,  with  a  corres- 
[tondingly  large  decrease  in  size  and 
heating. 

When  printed  circuits  are  used 
for  miniaturization,  it  is  always 
nece.ssary  to  solder  in  tubes.  It  is 
usually  necessary  to  solder  in  capac¬ 
itors,  and  if  accuracy  is  required, 
it  is  usually  nece.ssary  to  solder  in 
resistors.  It  is  practical  to  print 
wire  and  some  inductors,  however, 
and  to  u.se  printed  subas.semblies 
whenever  they  are  available  com¬ 
mercially  in  the  desired  combina¬ 
tions  of  R  and  C. 

Conventional  circuit  consti'uction 
u.ses  multitudes  of  terminal  boards, 
terminal  lugs,  and  other  holding 
and  mounting  devices.  These  all 
add  space  and  weight,  ‘and  con¬ 
tribute  little  or  nothing  to  the  elec¬ 
trical  performance  of  a  circuit.  A 
construction  eliminating  them, 
therefore,  is  a  worthwhile  advance. 

Potted  circuit  technique  or 
capsulation  is  such  a  construction. 
It  permits  selective  assembly  and 
use  of  nonweatherproof  compo¬ 
nents,  since  the  potting  compound 
weatherproofs  the  entire  assembly. 
This  enables  the  u.se  of  smaller  com¬ 
ponents,  stripped  of  their  weather¬ 
proof  containers.  All  holding  means 
except  one  idug  and  socket  are  elim¬ 
inated. 

Potted  construction  makes  it  pos¬ 
sible  to  replace  and  design  sub¬ 
assemblies  on  a  unit  basis,  rather 
than  as  a  mi.scellaneous  collection 
of  parts.  It  is  further  possible  to 
m(Mlernize  equipment  from  time  to 
time  by  modernizing  the  individual 
subassemblies,  only  keeping  them 
interchangeable  electrically  and  me¬ 
chanically  with  their  predeces.sors. 

It  has  been  found  essential  to 
consider  the  design  of  a  potted  cir¬ 
cuit  as  a  unit.  It  is  not  practical 
to  design  a  piece  of  equipment  and 
then  ship  it  to  a  chemist  for  potting. 


Kach  component  must  be  selected 
for  its  compatibility  with  the  pot¬ 
ting  compound.  Those  components 
which  are  not  suitable  for  direct 
potting  must  be  given  a  suitable 
pre-treatment,  and  the  whole 
mechanical  design  must  be  consid¬ 
ered  integral  with  the  potting 
process. 

Components  must  be  selected 
which  will  withstand  the  high 
ambient  temperatures  '10.5-11,5  Cl 
concomitant  to  the  operation 
of  large  miniaturized  eipiipment. 
Tubes  must  be  protected  from  shock 
by  a  resilient  coating  before  mount¬ 
ing  in  the  equipment.  .Many  small 
points,  too  numerous  to  mention 
here,  must  l)e  watched  with  care  if 
a  useful  product  is  to  result. 
close  liaison  among  chemists,  me¬ 
chanical  designers,  and  electronic 
engineers  has  been  found  ab.solutely 
essential  to  insure  good  results. 

.A  standardized  form  factor  is 
useful  in  the  production  design  of 
any  complex  assembly  of  subunits. 
Since  most  subminiature  units  are 
|)lug-in,  a  convenient  socket  to  use 
is  the  standard  nine-pin  miniature 
tube  socket.  Typical  units  are  one 
inch  wide  by  either  one  or  one  and 
one-half  inches  deep,  by  three 
inches  high.  The  wires  forming  the 
plug  at  the  base  of  the  unit  are 
molded  in  place  during  the  casting 
operation.  .A  tapped  reinforced  hole 
at  the  top  of  the  unit  provides 
means  for  removing  it  from  its 
socket.  Units  constructe<l  in  this 
way  include  strain  gage  amplifiers. 


video  amplifiers,  pulse  generators, 
sawtooth  generators,  flip-flop  multi¬ 
vibrators  and  bridge  drive  oscilla¬ 
tors. 

Potting  Materials 

No  single  plastic  has  been  found 
suitable  for  all  jobs.  The  NBS 
casting  resin,  while  superb  electri¬ 
cally,  lacks  temperature  range. 
Five  very  different  resins,  each 
compounded  to  give  good  results  for 
a  specific  type  of  operation,  are  cur¬ 
rently  being  used.  In  general  the 
polyesters  are  most  versatile,  al¬ 
though  as  a  class  they  leave  much 
to  be  desired  and  must  be  com¬ 
pounded  to  .achieve  .satisfactory 
results. 

.A.s.semblies  of  the  units  described 
make  possible  the  construction  of 
ecpiipment  having  a  density  (includ¬ 
ing  power  supply)  of  between  200 
and  500  tubes  per  cubic  foot.  Shield¬ 
ing,  where  neces.sary,  is  provided  by 
silver  paint  over  the  plastic.  In¬ 
ternal  temperature  of  the  eqiiiji- 
ment  is  high,  but  careful  construc¬ 
tion  can  minimize  the  presence  of 
hot  spots. 
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Field  Test  of 
UHF  TELEVISION 


Report  on  field  sitrenjith  and  picture  tpiality  at  60  location?;  in  and  near  ashin^ton.  I).  (.. 
confirms  need  for  hijih  power  to  secure  adeipiate  service  over  20-inile  radius.  Data 
obtained  from  NBC  experimental  picture  transmissions  on  me 


The  purpose  of  uhf  television 
tests  described  in  this  paper 
was  to  study  field  coverape,  multi- 
path  transmission,  pain  of  various 
types  of  receiving  antennas,  and  the 
reception  of  uhf  sipnals  when  the 
receiving  antenna  is  shaded  from 
the  transmitter  by  hills  or  build¬ 
ings. 

The  te.sts  utilized  the  .standard 
black-and-white  television  signal 
transmitted  by  the  e.xperimentai 
XBC  station  operating  in  the  fre- 
uuency  band  from  5(I4  to  510  me 
(picture  carrier,  505.25  met  with 
an  effective  radiated  power  of  3.0 
kw. 

Tests  were  conducted  starting 
October,  1948,  at  si.xty  loca¬ 
tions  in  the  vicinity  of  Washing¬ 
ton,  D.  C.,  at  distances  from 
the  transmitter  ranging  from 
one  and  a  half  to  twentv-three 


By  JOSEPH  FISHER 

J*rojecf  /vMiHfirrr,  h‘*statuh  Itirinion 
Philco  ('orporntioft.  Iphiti,  Va. 


miles.  The  test  locations  were  se¬ 
lected  to  provide  the  wide  variety  of 
receiving  conditions  typical  of  a 
large  city  and  its  adjacent  commun¬ 
ities.  The  field  strength  was  meas¬ 
ured  and  the  television  picture  was 
analyzed  at  all  test  l(K-ations  for 
degradation  of  picture  tiuality  due 
to  multipath  transmission,  extran¬ 
eous  signals  and  receiver  noise. 

Receiving  Equipment 

Three  antennas  were  u.sed:  a 
half-wave  dipole,  a  Yagi  array 
( folded  dipole  with  two  directors 
and  one  reflector)  and  an  eight-ele¬ 
ment  stacked  array  with  screen 
reflector. 


The  antennas  were  adjusted  to  be 
resonant  at  507  me.  The  radiation 
resistance  of  the  Yagi  and  of  the 
eight-element  array  was  approxi¬ 
mately  90  ohms,  while  that  of  the 
half-wave  dipole  was  72-ohms.  The 
Yagi  antenna  had  a  measured  volt¬ 
age  gain,  relative  to  a  half-wave 
dipole,  of  1.98  and  a  front-to-back 
voltage  response  ratio  of  approxi¬ 
mately  10.  The  eight-element  array 
had  a  voltage  gain  of  4.36  and  a 
front-to-back  ratio  in  excess  of  20. 
Any  of  these  antennas  could  be 
mounted  on  the  top  of  a  wooden  pole 
twenty  feet  in  length  carried  on  a 
station  wagon.  The  pole  was  so 
mounted  that,  when  rai.sed,  the 
center  of  the  antenna  was  approxi¬ 
mately  23  feet  above  the  ground. 
The  lead-in  consisted  of  30  feet  of 
RG-71  U  coaxial  cable  (attenuation 
of  a  30-foot  length  at  500  me  e<)ual 


FIG.  2  -Schematic  diagram  oi  special 
vtTm  and  manual  gain  control  circuits 


FIG.  1— Circuit  diagram  oi  the  cavity-tuned  500-mc  uhi  television  converter.  The  output 
is  led  into  a  standard  television  receiver  with  SOO  ohm  balanced  line 
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Photograph  of  the  mobile  recelTinq  station 
used.  The  S  element  array  Is  shown  in 
place  23  feet  above  ground 


to  about  3.0  db).  The  character- 
istii  impedance  of  RG-71  U  cable 
'  03  ohms)  provided  a  good  imped¬ 
ance  match  to  the  antennas  used. 

The  converter  was  desijrned  to 
l)roduce  an  intermediate  frequency 
of  54  to  60  me  ( channel  2 )  f rom  the 
5<t4  to  510-mc  r-f  sijrnals.  The  con¬ 
verter  (Fijr.  1)  includes  a  fixed- 
tuned  coaxial  cavity,  a  1X21-C  crys¬ 
tal  mixer,  a  6F4  local  o.scillator 
operatinpr  at  450  me,  and  a  sinjrle- 
tube  6AK5  i-f  amplifier  with  a 
center  frequency  of  57  me  and  a 
bandwith  of  6  me.  The  output  of 
the  converter  is  fed  into  the  antenna 
terminals  of  a  Philco  model  48-1001 
television  receiver  by  means  of  a 
.seven-inch  length  of  300-ohm  bal¬ 
anced  transmission  line.  The  power 
supply  of  the  48-1001  was  altered 
for  vibrator  operation  from  storage 
batteries.  Meters  were  provided  in 
the  equipment  to  measure  the  450- 
mc  o.scillator  plate  current,  the 
1N21-C  crystal  current,  the  afe  volt¬ 
age  of  the  television  receiver,  and 
the  field  strength. 

Calibration  of  Field  Strength 

To  read  field  strength,  a  vacuum- 
tube  voltmeter,  (  Fig.  2),  consisting 
of  a  6AL5  diode,  a  250,000-ohm  load 
resistor,  and  a  2.5-microampere  d-c 
meter,  was  connected  across  the 
26-mc  i-f  output  of  the  receiver.  The 
l<vi(l  resistor  and  meter  were  by¬ 


Interior  view  oi  the  mobile  letup  uied  in  the  Waihington  Held  itrength  meaiurementt. 
The  four  meterg  mounted  below  the  receiver  read  4S0-mc  local  oscillator  iniection  cur¬ 
rent  and  plate  current,  the  receiver  aic  voltage  and  the  field  strength 


passed  with  a  0.1-/uf  capacitor,  giv¬ 
ing  the  circuit  a  long  time  constant, 
arid  allowing  the  capacitor  to  be 
charged  by  means  of  the  diode  to 
the  peak  value  of  i-f  carrier  during 
the  time  the  sync  pul.ses  are  trans¬ 
mitted.  The  indication  of  field  in¬ 
tensity  therefore  did  not  depend  on 
the  percentage  modulation  of  the 
television  station  at  the  time  read¬ 
ings  were  being  taken,  but  only  on 
the  peak  value  of  carrier  during  the 
time  sync  information  was  trans¬ 
mitted.  As  indicated  in  Fig.  2,  a 
calibrated  manual  gain  control  was 
used  to  vary  the  gain  of  the  tele¬ 
vision  receiver  by  applying  a  vari¬ 
able  bias  to  the  r-f  and  first  two 
picture  i-f  tubes.  The  receiver  was 
designed  to  operate  with  a  com¬ 
posite  video  signal  level  of  two 
volts  peak-to-peak  across  the  video 
detector  load  resistor,  which  corres¬ 
ponded  to  a  reading  of  21)  micro¬ 
amperes  on  the  vacuum-tube  volt¬ 
meter  when  receiving  an  85-percent 
modulated  television  picture.  The 
reading  of  20  microamperes  was 
established  as  standard  output  for 
the  field  measurements. 

The  receiver  was  calibrated  in  the 
following  manner;  The  converter 
was  connected  to  the  recei%’er  and 
an  unmodulated  sound  carrier  at  a 
frequency  of  509.75  me  was  applied 
to  the  input  i)f  the  converter  from  a 
signal  generator.  The  fretpiency  of 


the  450-mc  o.scillator  in  the  con¬ 
verter  was  then  adjusted  to  produce 
zero  afe  volts.  This  insured  that 
the  signal  output  of  the  converter 
was  at  a  frequency  of  59.75  me 
(channel  2  sound  carrier).  The 
450-mc  oscillator  injection  was  ad¬ 
justed  to  produce  0.5  ma  of  crystal 
current.  Various  levels  of  unmod¬ 
ulated  picture  carrier  at  a  fre- 
(piency  of  505.25  me  were  applied 
from  the  signal  generator  and  the 
variable  bias  control  setting  was 
noted  for  standard  output  (20 
microamperes).  From  these  data  a 
curve  was  plotted  of  dial  setting 
versus  microvolts  input. 

The  following  method  was  u.sed  to 
determine  the  noise  figure  of  the 
receiver.  The  receiver  was  fed 
from  a  signal  generator  having 
an  internal  resistance  of  93  ohms. 
A  thermocouple  meter  connected 
across  the  final  video  amplifier  plate 
load  was  used  as  an  indicating 
device.  Unmodulated  carrier  from 
the  signal  generator  was  applied  to 
the  receiver  input  and  increa.sed  in 
amount  until  the  noise  power  output 
stopped  increasing,  care  being  taken 
to  insure  that  the  second  detector 
and  the  amplifiers  were  operating 
at  normal  signal  levels.  Sine  wave 
modulation  was  then  applied  to  the 
signal  generator  and  the  percent 
modulation  re((uired  to  double  the 
reading  of  the  output  meter 
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observed  and  recorded. 

The  carrier  open-circuit  voltage 
from  the  93-ohm  generator  was  67.2 
microvolts  and  the  necessary  modu¬ 
lation  was  10  percent.  Hence  the 
noise  voltage  was  6.72  microvolts, 
or  8.8  db  greater  than  the  theoreti¬ 
cal  noise  of  2.44  microvolts  across 
93  ohms  at  4-mc  bandwidth. 

Performance  of  Receiving  Antennas 

Any  of  the  three  antennas  could 
lie  used  to  measure  the  field 
strength  at  locations  where  signal 
is  being  received  from  only  one  di¬ 
rection,  a  different  calibration 
figure  being  required  for  each  an¬ 
tenna  to  relate  measured  receiver 
microvolts  to  field  intensity. 

There  are  some  locations,  how¬ 
ever,  in  which  the  situation  is  com¬ 
plicated  by  signals  arriving  at  the 
receiving  point  from  .several  differ¬ 
ent  directions,  some  of  which  are 
unusable  because  of  excessive  delay. 
In  locations  of  this  sort  a  nondirec- 
tional  antenna  may  deliver  more 
power  to  the  receiver  than  a  much 
larger  directional  antenna.  In  .some 
of  these  cases,  the  signal  from  the 
nondirectional  antenna  is  perfectly 
satisfactory,  but  in  other  cases  it  is 
contaminated  by  intolerable  ghost 
images. 

Whether  a  particular  indirect 
path  signal  is  useful  or  detrimental 
depends  on  whether  it  lies  within 
a  certain  area  surrounding  the  re¬ 


ceiving  location.  The  boundary  of 
this  area  is  approximately  a  para¬ 
bola,  opening  towards  the  trans¬ 
mitter  and  crossing  the  continua¬ 
tion  of  the  direct  line  from 
transmitter  to  receiver  at  a  point 
approximately  125  feet  behind  the 
receiver.  The  delineation  of  this 
boundary  is  based  on  the  fact  that 
video  signal  contributed  by  any 
scattering  object  within  it  will  be 
delayed  no  more  than  about  i  /isec, 
corresponding  to  approximately  two 
picture  elements  displacement  of 
information  or  about  A  inch  on  a 
ten-inch  cathode-ray  tube.  Scat¬ 
tering  objects  outside  of  this 
boundary  may  cause  either  loss  of 
■•♦‘.solution  or  distinct  ghosts. 

This  boundary  crosses  the 
perpendicular  to  the  direct  line, 
erected  at  the  receiving  point,  at 
a  di.stance  of  about  250  feet  and  the 
area  enclosed  by  the  parabola  con¬ 
tinues  to  widen  gradually  as  a  func- 
•ion  <d'  distance  towards  the  trans¬ 
mitter.  as  shown  in  Fig.  3. 

.A  nondirectional  antenna  can  re¬ 
ceive  signals  from  many  scattering 
i)bjects  simultaneously,  and  if  the.se 
objects  lie  principally  in  the  useful 
area,  a  net  gain  in  performance  is 
contributed  by  the  scattered  signal. 
If  on  the  other  hand,  a  large  propor¬ 
tion  of  the  scattered  signal  is  of  the 
detrimental  type,  originating  from 
outside  of  the  boundary,  then  a  non¬ 
directional  antenna,  even  though  it 


The  three  typei  oi  receiving  antennas  used  in  the  Washington,  D.  C.  uhf  television  field 
strength  measurements  are  shown  above.  They  are  the  hoU-wove  dipole,  a  4-element 
Yagi  and  on  8-element  array 


delivers  large  power  to  the  receiver, 
cannot  be  used.  While  a  highly  di¬ 
rectional  antenna  cannot  utilize 
scattered  signals  over  a  wide  angle 
and  therefore  may  not  deliver  the 
expected  increase  in  power  in  such 
cases,  yet  the  signal  delivered  by 
directional  antennas  as  a  rule  has 
higher  resolution  and  less  ghost 
images  than  that  from  nondirec¬ 
tional  antennas.  It  should  be  em¬ 
phasized  that  these  remarks  per¬ 
tain  to  only  a  small  minority  of  field 
locations.  In  the  vast  majority,  the 
directional  antennas  are  superior  in 
performance  by  an  amount  de¬ 
pendent  upon  their  gain. 

It  can  be  seen  that  the  field 
strength  in  microvolts  per  meter 
inferred  from  several  antennas  hav¬ 
ing  different  directivity  will  have 
ilifferent  values.  The  field  strength 
measured  by  a  simple  dipale  will 
generally  be  larger  because  scat¬ 
tered  signals  are  included.  It  is  for 
this  reason  that  the  term  “effective 
field  strength”  has  been  used  in  this 
report,  different  fractions  af  the 
received  signal  being  effective  with 
each  tyiH'  of  antenna. 

In  the  course  of  these  tests  very 
few  locations  were  found  in  which 
the  array  failed  to  realize  consid¬ 
erable  gain  over  a  dipole. 

The  open-circuit  voltage  across 
the  terminals  of  a  half-wave  diimle 
resonant  at  55  me  ( television  chan¬ 
nel  2'  is  approximately  twice  the 


The  SOC-mc  converter  used  in  making  the 
uhf  measurements.  The  coaxial  Input  cavity 
is  mounted  next  to  the  oscillator 
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FIG.  3 — Plan  view  of  receiver  vicinity 
showing  oreas  of  useful  and  detrimental 
scattering 


field  intensity  in  microvolts  per 
meter.  However,  the  open-circuit 
voltatre  across  the  terminals  of  a 
half-wave  dipole  resonant  at  500  me 
is  approximately  one-fifth  the  field 
intensity  in  microvolts  per  meter. 
For  the  .same  field  intensity,  at 
these  frequencies,  the  ratio  of  volt¬ 
ages  jicross  the  resonant  half-wave 
dipoles  will  be  approximately  ten  to 
one.  Thus  even  over  Hat  terrain 
either  much  higher  transmitter 
power  or  high-gain  receiving  anten¬ 
nas  are  retiuired  for  coverage  6n 
500  me  comparable  to  that  at  55  me. 

•At  .’IG  of  the  test  l(K'ations  two  or 
more  antennas  were  tried.  At  32  of 
these  hx’ations  the  use  of  high-gain 
receiving  antennas  gave  an  increase 
in  signal  voltage  applied  to  the 
receiver.  There  were  four  test  kx-a- 
tions  where  the  use  of  an  eight- 
element  receiving  array  did  not  in¬ 
crease  the  signal  voltage  applied  to 
the  input.  -At  one  of  these  hx-itions 
the  A'agi  antenna  gave  a  gain  over 
the  dipole  but  the  array  produced  a 
lower  signal  than  the  A'agi. 

General  Propagation  Effects 

The  field  strength  in  microvolts 
per  meter  at  all  locations  plotted 
against  distance  between  receiving 
and  transmitter  antennas  is  shown 
in  P'ig.  4.  The  theoretical  curve  for 
propagation  over  flat  earth  shows 
the  received  signal  strengths  to  be 
much  lower  than  that  of  the  theo¬ 
retical  curve.  The  theoretical  curve 
does  not  take  into  account  the  irre¬ 
gularities  of  the  terrain  between 
the  transmitter  and  receiver,  the 
ground  contour  at  the  point  of  re¬ 
flection,  and  the  phase  relationship 
of  the  various  signals  arriving  by 
multipath  transmission.  In  addi¬ 
tion,  the  shadowing  effect  of  ob¬ 
structions  such  as  buildings  and 
hills  increases  with  frequency. 

This  is  demonstrated  by  the  re¬ 


ception  at  test  kx-ation  1,  4,707 
Windom  Place  which  is  only  2.4 
miles  from  the  transmitter.  The 
ground  contour  of  Fig.  5A,  which 
does  not  show  trees  and  buildings, 
places  this  location  at  a  shadowed 
point,  not  line-of-sight.  The  field 
intensity  with  the  array  antenna 
was  E,  '=  1,306  microvolts  per 
meter  and,  with  a  converter  having 
a  noise  figure  of  8.8  db  above 
thermal  noise,  the  reception  was 
marginal.  In  comparison,  the  chan¬ 
nel  4  television  transmitter  in 
Washington  with  its  antenna  lo¬ 
cated  on  the  same  tower  as  the  500- 
mc  transmitting  antenna,  produced 
a  noise-free  picture  at  location  1. 
The  power  output  of  the  channel  4 
station  was  of  course  greater  (ap¬ 
proximately  5.7  to  1)  but  this  alone 
does  not  account  for  the  low  field 
strength  at  this  location. 

As  other  investigators  have  re¬ 
ported,  the  decrease  in  received 
signals  is  caused  by  the  increased 
shadowing  effect  at  500  me  when 
the  receiving  antenna  is  located  be¬ 
hind  a  hill  or  building.  Locations 
10  and  12  are  also  shown  on  this 
same  contour  diagram  i  Fig.  5A), 
as  they  fell  within  a  degree  or  two 
of  the  radial  .joining  the  transmitter 
and  kx-ation  1.  The  field  strength 
measured  at  location  10,  Wriley 
Road,  north  of  Massachusetts  Ave¬ 
nue.  3.45  miles  from  the  transmitter 
which  was  also  a  sh.adowed  point 
(not  line  of  sight),  is  low.  produc¬ 
ing  a  marginal  picture.  The  effec¬ 
tive  field  intensity,  again  with  the 


array  antenna,  is  Et  =  4,200  micro¬ 
volts  per  meter  at  location  12  (the 
junction  of  routes  190  and  191,  near 
Campbells  Corner,  8.9  miles  from 
the  transmitter)  on  the  same  radial, 
in  line  of  sight,  and  at  a  distance 
from  the  transmitter  four  times 
that  of  location  1.  This  signal  re¬ 
sulted  in  a  picture  of  excellent 
i|uality. 

Figure  5B  shows  ground  contours 
from  the  transmitter  to  locations 
46,  33  and  16,  all  along  approxi¬ 
mately  the  same  radial.  The  field 
strength  of  E,  =  3,150  microvolts 
per  meter,  resulted  in  a  good  quality 
picture  at  location  16  (Georgetown 
Preparatory  School  campus,  near 
route  240,  eight  miles  from  the 
transmitter)  the  most  distant  of  all 
three  points.  The  ground  contour 
for  two  miles  in  the  direction  of  the 
tran.smitter  from  this  location  was 
relatively  low  and  sloping  upward 
to  the  receiving  location  which  was 
within  line  of  sight. 

The  reception  at  location  46,  field 
strength  E,  ( Yagi  antenna)  = 
4,530  microvolts  per  meter,  i  Con- 
lUH'ticut  .Avenue  and  Northampton, 
near  Chevy  Chase  Circle,  3.15  miles 
from  the  transmitter,  line  of  sight) 
produced  a  good  quality  picture. 

The  picture  (piality  at  location  33. 
field  strength  E-  (array  antenna) 
=  2,86()  microvolts  per  meter, 

(6721  Fairfax  Road,  Bethesda, 
•Maryland,  4.75  miles  from  the 
transmitter  and  line  of  sight)  was 
goo<i. 

.At  l<xations  35  and  20.  both  on 


FIG.  4 — Curve  showing  theoretical  Held  strength  (assuming  Hat  earth)  and  typical 
measured  values 
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NOTE;  ALL  LOCATIONS  ON  APPROXIMATELY 
1  THE  SAME  RADIAL  { 


CONTOUR  TO 
location  10 


TRANSMITTING 

ANTENNA 


CONTOUR  TO 
LOCATION  12- 


E,  •  r96 

r(ARRAY  ANT). 


Ef4.200 

(ARRAY  ANT) 


CONTOUR  TO 
LOCATION  I 


Ef*  1.306 

(ARRAY  ANT) 


Ef  effective  field  strength 

IN  MICROVOLTS  PER  METER 


NOTE.  ALL  LOCATIONS  ON  APPROXIMATELY 
the  SAME  RADIAL 


TRANSMITTING 

ANTENNA 


Ef  •  4.530 
(YAGI  ANT  ) 


(ARRAY  ANT) 


CONTOUR  TO  LOCATIONS 
16  AND  46 


Ef  •  EFFECTIVE  FIELD  STRENGTH 
IN  MICROVOLTS  PER  METER 


distance  in  MILES 


FIG.  S-  -Ground  contours  for  radials  containing  typical  measuring  locations.  It  may  be  seen  that  the  field  strength  at  any  location  is 
highly  affected  by  the  existence  of  obstructions  between  transmitter  and  receiver 


the  same  radial,  the  transmission 
paths  were  in  the  clear.  The  field 
strength  at  location  20  (University 
of  Maryland  campus,  7.2  miles  from 
the  transmitter,  and  line  of  sight) 
was  E,  (Yagi)  =  8,300  microvolts 
per  meter.  The  ground  contour  for 
approximately  one-half  a  mile  in 
front  of  the  receiving  antenna  was 
relatively  low  and  fiat.  The  field 
strength  at  location  3.o.  (  1.343 

Perry  Place.  N.  \V.,  1.4  miles  from 
the  transmitter),  was  E,  (array  an¬ 
tenna)  =  2,430  microvolts  jier 

meter  and  produced  a  good  picture. 
The  relatively  low  field  strength  at 
a  location  .so  close  to  the  transmitter 
was  caused  by  houses  in  front  of 
and  above  the  receiving  antenna. 

.At  locations  8  and  21  the  paths 
were  also  in  the  clear,  but  on  differ¬ 
ent  radials,  and  approximately  the 
same  distance  from  the  transmitter. 
The  field  strength  at  location  21 
I  the  drill  field  at  Fort  McNair,  4.(1 
miles  from  the  transmitter),  was  E, 
(Yagi)  =  29,600  microvolts  per 
meter,  producing  an  excellent  pic¬ 
ture.  It  is  significant  that  the 
ground  profile  for  31  miles  in  front 
of  the  receiving  antenna  was  very 
low  and  fiat.  The  field  strength  at 
location  8.  (Lee  Blvd  and  Filmore 


Street,  .Arlington,  Virginia,  3.95 
miles  from  the  transmitter)  was 
E,  (Aagi)  =  713  microvolts  per 
meter,  producing  a  noisy  picture. 
There  was  a  row  of  houses  approxi¬ 
mately  thirty  feet  high  and  one 
hundred  feet  in  front  of  the  re¬ 
ceiving  antenna  which  caused  a 
shadowing  effect. 

Reflecting  Surfaces 

Tests  were  made  at  location  5. 
which  is  approximately  500  feet 
from  the  Uiii.ted  States  Capitol 
Building  and  3.37  miles  from  the 
transmitter.  With  the  eight-ele¬ 
ment  antenna  array  oriented  tow  ard 
the  transmitter,  an  excellent  picture 
was  obtained,  the  field  strength 
measuring  E,  =  4,200  microvolts 
per  meter.  The  array  was  then 
turned  100  degrees  cl(K-kwise  to  use 
the  reflected  signal  from  the  Capitol 
Building  and  a  good  picture  was 
obtained  except  for  a  slight  leading 
ghost  due  to  the  directly  trans¬ 
mitted  signal. 

.At  location  53,  (23rd  and  Consti¬ 
tution  Avenue),  with  the  antenna 
array  oriented  toward  the  trans¬ 
mitter  an  excellent  (piality  picture 
was  obtained  and  the  field  strength 
was  measured  to  be  E,  —  147.000. 


The  antenna  was  then  turned  180 
degrees  and  the  reflected  signal 
from  the  Lincoln  Memorial  pro¬ 
duced  a  field  intensity  Et  =  18,500 
microvolts  per  meter.  The  picture 
definition  was  marred  to  some 
extent  by  a  number  of  closely- 
spaced  following  echoes,  an  effect 
which  did  not  appear  in  the  signal 
reflected  from  the  dome  of  the 
Capitol  Building.  There  was  a 
prominent  leading  ghost,  displaced 
three-eights  of  an  inch  to  the  left, 
caused  by  direct  pickup  from  the 
back  lobe  of  the  antenna  array.  The 
front-to-back  gain  ratio  of  the  an¬ 
tenna  array  was  great  enough  so 
that  the  receiver  was  synchronized 
from  the  reflected  signal. 

In  tests  made  at  location  55  ( 16th 
ind  H  Streets,  N.  W.,  1.95  miles 
from  the  transmitter)  the  receiv¬ 
ing  antenna  was  surrounded  by 
buildings,  and  all  received  signals 
were  obtained  l)y  multipath  trans¬ 
mission.  The  Yagi  antenna  was 
slowly  rotated  through  360  degrees 
and  all  positions  gave  high  fieid 
strength  readings;  but  a  good  qui.l- 
ity  of  picture,  not  marred  by  muhi- 
path  transmission,  was  obtained 
only  over  a  3()-degree  range,  in  the 
direction  of  the  tran.smitter. 
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The  shadowing  effect  caused  by 
obstructions  such  as  hills,  buildings 
and  trees,  at  500  me,  is  greater  than 
at  the  lower  frequency  television 
channels.  Reception  at  the  higher 
frequency  will  be  improved  by  in¬ 
creased  transmitter  power,  but  of 
perhaps  equal  importance  is  the  ele¬ 
vation  of  the  transmitting  antenna 
above  obstructions  and  average  ter¬ 
rain. 

The  use  of  high-gain  receiving 
antennas  to  build  up  the  signal  volt¬ 
age  applied  to  the  input  circuit  is 
highly  desirable  in  many  locations, 
and  our  investigations  showed  that 
at  90  percent  of  the  locations  where 
such  antennas  were  tried,  there  was 
a  definite  gain  in  signal  applied  to 
the  receiver  input  with  a  conse¬ 
quent  improvement  of  signal-to- 
noi.se  ratio. 

Multipath  transmission  is  pre.sent 
at  500  me  but,  even  when  using  a 
half-wave  dipole,  seemed  less  than 
that  experienced  on  the  lower  chiin- 
nels.  The  po.ssibility  of  multipath 
signals  degrading  a  picture  is  de¬ 
creased  by  the  use  of  high-gain  di¬ 
rectional  receiving  antennas,  which 
were  found  to  be  generally  desirable 
to  provide  a  clean  signal  in  locations 
where  multipath  reception  was 
severe. 

When  the  receiving  antenna  is 
shaded  from  the  transmitter  by 
hills  and  buildings  it  is  sometimes 
possible  to  use  a  reflecting  object 
such  as  a  building  as  a  signal 
source.  However,  the  reflected  sig¬ 
nal  suffers  a  definite  attenuation 
due  to  scattering  and  ab.sorption  at 
the  reflecting  surface,  and  the  gen¬ 
eral  construction  of  the  reflecting 
structure  at  times  gives  rise  to  a 
number  of  closely-spaced  following 
ghosts  which  lower  the  overall 
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definition  of  the  picture. 

Man-made  noise,  such  as  that 
from  automobile  ignition  systems, 
affects  picture  quality  a  great  deal 
less  at  .500  me  than  at  the  lower  fre- 
(juency  television  channels.  There¬ 
fore,  when  receiving  in  city  loca¬ 
tions,  less  received  power  is  neces¬ 
sary  to  overcome  man-made  noise 
and  provide  reliable  reception  than 
is  required  on  the  low  channels. 
Throughout  these  tests  the  limiting 
noi.se  was  receiver  noi.se  and  not 
man-made  interference. 

There  were  many  city  locations  in 
which  an  open-circuit  voltage  of  500 
microvolts  at  the  receiver  end  of  the 
feed  line  provided  a  fair  picture. 
Twice  this  value,  or  approximately 
1,000  microvolts  open-circuit  volt¬ 
age  at  the  receiver  end  of  the  feed 
line,  produced  a  good  quality  pic¬ 
ture.  This  level  of  signal  (1,000 
microvolts  open-circuit  voltage  out 
of  93  ohms)  would  require  a  field 
strength  of  6,500  microvolts  per 
meter  when  using  a  half-wave 
resonant  dipole.  If  a  high-gain  re¬ 
ceiving  antenna  were  u.sed  the  re- 
(juired  field  intensity  in  microvolts 
per  meter  would  be  reduced,  in  most 
locations,  by  the  ratio  of  the  voltage 
gain  of  the  directional  receiving 
antenna  compared  to  a  single  half¬ 
wave  dipole.  In  a  few  locations  the 
usual  types  of  high-gain  antennas 
do  not  deliver  their  nominal  gain, 
and  it  is  felt  that  this  matter  should 
be  further  investigated.  There  is 
some  indication  that,  in  snadowed 
areas,  vertical  directivity  is  to  be 
preferred  to  horizontal  directivity 
as  a  means  of  obtaining  antenna 
gain.  Some  of  the  scattered  signals 
arriving  from  widely  different  di¬ 
rections  in  the  horizontal  plane  con¬ 
tribute  usefully  to  the  output. 


FIG.  6 — CuxTe  showing  the  relationship 
between  the  percent  of  receieing  loca¬ 
tions  and  the  measured  field  Intensity  in 
db  below  theoretical  for  smooth  eorth 


Since  receiver  noise  limits  quality 
of  performance  more  than  does 
man-made  interference,  converters 
.should  be  designed  with  the  best 
possible  signal-to-noise  ratio. 

An  evaluatijm  of  the  picture 
quality  in  terms  of  receiver  noise  as 
noted  by  the  ob.servers  is  given  in 
Table  I. 

Conclusions 

The  measured  field  s^trengths 
were  generally  lower  than  that  cal¬ 
culated  on  the  basis  of  smooth 
earth.  The  deviation  of  received 
field  strength  from  the  calculated 
value  is  plotted  versus  percentage 
of  stations  affected,  in  Fig.  6.  While 
no  complete  theory  of  terrain  effects 
exists  at  the  pre.sent  time,  all 
indications  are  that  these  effects 
rapidly  diminish  as  the  transmit¬ 
ting  antenna  height  is  increased. 

While  the  transmitter  power  re¬ 
quired  to  give  a  predetermined  per¬ 
centage  of  coverage  cannot  be  esti¬ 
mated  reliably  without  involving 
matters  such  as  population  distribu¬ 
tion  which  are  beyond  the  province 
of  this  investigation,  some  facts 
bearing  on  coverage  can  be  derived 
immediately  from  the  above  data. 
For  example,  to  produce  a  field  of 
3,000  microvolts  per  meter  in  at 
least  -55  [M-rcent  of  the  receiving 
locations  twenty  miles  from  the 
transmitter  with  a  dipole  and  re¬ 
flector  with  a  gain  of  4  db  for  a 
receiving  antenna,  the  transmitter 
effective  radiated  power  must  be 
125  kw. 
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Table  I — Field  Strength  vs  Picture  Quality 
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Choke-Input  Filter  Chart 


For  given  bleeder  current,  chart  gives  optininin  values  of  L  and  C,  resulting  output  ripple 
and  resonant  frequency,  and  magnitudes  of  four  significant  transients  for  nine  combina¬ 
tions  of  single-phase  and  polyphase  rectifier  circuits  with  various  power  input  frequencies 


PREVIOUS  charts  for  choke- 
input  filters  jrive  the  ratio 
of  choke  reactance  to  capaci¬ 
tor  reactance  or  the  LC  pro¬ 
duct  needed  to  attenuate  the 
ripple  to  the  required  level,  but 
individual  values  of  L  and  C  are 
not  thereby  determined.  Where 
regulation  is  important,  L  and  C 
must  have  definite  values  to 
avoid  capacitance  effect,  or  the 
tendency  for  the  d-c  voltage  to 
rise  at  light  loads. 

For  the  circuit  of  Fig.  1  it  can 
be  .shown  that 

R,  =  (Xr~  Xc)  Pa  (1) 

where  /?,  is  maximum  bleeder 
resistance  to  prevent  voltage 
rise,  Xt  is  choke  reactance  at 
fundamental  ripple  frequency, 
Xr  is  capacitor  reactance  at 
fundamental  ripple  frequency 
and  P,  is  peak  amplitude  of  fun¬ 
damental  ripple  frequency  in  the 
rectifier  output,  which  depends 
on  the  type  of  rectifier. 

Attenuation  in  this  filter  can 
be  expressed  by 

-  -v. 

Pr  Xr  ' 

where  Pk  is  the  peak  ripple 
amplitude  in  the  load.  Combin¬ 
ing  E(i.  1  and  2  gives  Xr  —  R  P„, 
and  therefore 

^  "  ^^R^P';"  rXo^Pr) 

Description  of  Chart 

For  a  given  rectifier,  filter 
capacitance  C  thus  depends  only 
on  the  bleeder  resistance  and 
percent  ripple.  Once  capacitance 
is  fixed,  the  minimum  inductance 
is  also  fixed;  these  are  the  values 
plotted  on  the  chart. 

.Abscissa  values  of  the  right- 
hand  .scale  are  bleeder  con¬ 
ductance  in  milliamperes  per 
volt;  and  of  the  left-hand  scale, 
filter  capacitance  in  microfarads. 
Ordinates  of  the  lower  vertical 
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iNiT'tL  CURRENT  Surge  initial  VOuTASr 

IN  load  AhEN  surge  flEs  ACROSS 

RECTIFIER  IS  STARTED  F^El^tS  STArVcO^' 


VOLTAGE  Dip  AEo 
WITH  SUDDENLY 

applied  load 


voltage  R'SE  AEp 
WITH  SUDDENLY 
RELEASED  LOAD 


FIG.  1 — Basic  choke-input  lilter  circuit, 
and  curves  illustrating  four  transient 
conditions  affecting  circuit  design 

scale  are  inductance  in  henrys. 
Lines  representing  various 
amounts  of  ripple  in  the  load  are 
plotted  in  the  first  quadrant, 
labeled  both  in  db  and  percent 
ripple.  In  the  second  quadrant, 
lines  are  drawn  representing 
different  types  of  rectifiers  and 
supply  line  frequencies.  A  sim¬ 
ilar  set  of  lines  is  shown  in  the 
fourth  quadrant. 

Two  orthogonal  sets  of  lines 
are  drawn  in  the  third  quadrant. 
Those  sloping  downward  to  the 
right  represent  resonant  fre¬ 
quency  of  the  filter  L  and  C  and 
also  load  resistance  /?;.  The  other 
set  of  lines  is  labeled  V L  C, 
which  may  be  regarded  as  the 
filter  impedance.  It  can  be 
shown  that  the  transient  proper¬ 
ties  of  the  filter  are  dependent 
upon  the  ratio  of  x'L'C  to  Rt. 

Ripple  is  plotted  in  two  ways. 
Percent  values  are  rms  ripple 
voltage  in  the  load  divided  by  d-c 
voltage  output  according 

to  the  IRE  standard  definition; 
db  values  are  equal  to  20  log,. 


(rms  ripple) /Q.H)1  Et ,.  Instru¬ 
ments  for  measuring  hum  norm¬ 
ally  read  the  db  value,  which  is 
the  noise-to-signal  ratio  for  100 
percent  modulation  of  L’,  ex¬ 
pressed  in  — db.  It  is  3  db  less 
ripple  than  would  be  obtained  by 
20  times  the  logarithm  of  the 
percent  ripple  expressed  as  a 
fraction.  This  distinction  should 
be  borne  in  mind  if  an  attempt  is 
made  to  correlate  the  two  meth¬ 
ods  of  plotting  ripple. 

Use  of  Chart 

In  using  the  chart,  it  is  well  to 
start  with  bleeder  resistance,  or 
milliamperes  bleeder  current  per 
volt  K^.r  and  draw  an  ordinate  to 
intersect  the  desired  value  of 
load  ripple,  trace  horizontally  to 
the  type  of  rectifier,  and  read  the 
value  of  C.  Now  return  to  bleeder 
resistance  and  trace  downward 
to  the  type  of  rectifier,  and  read 
the  value  of  L.  More  detailed 
step-by-step  instructions  are 
given  under  the  chart. 

The  L  -sc.ale  reijuires  a  correc¬ 
tion  to  compensate  for  the  fact 
that  ripple  is  not  exactly  a  linear 
function  of  L.  but  rather  of 
XtrXr.  The  curves  in  the  lower 
part  of  quadrant  IV  give  the 
amount  of  correction  to  be  added 
when  the  correction  is  greater 
than  1  percent. 

Bleeder  current  given  is  the 
minimum  necessary  for  continu¬ 
ous  current  from  the  rectifier. 
Steady-state  peak  ripple  current 
is  read  directly  on  the  same  scale. 

The  third  quadrant  has  a  .ser¬ 
ies  of  lines  labeled  /„  and  the 
intersection  of  L  and  C  thereon 
indicates  the  resonant  frequency 
of  the  filter.  It  should  be  no 
higher  than  the  value  given  in 
the  small  table  in  quadrant  IV 
in  order  to  avoid  excessive  ripple 
in  polyphase  rectifiers  due  to 
*  Continued  on  page  114 
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CINCH  TERMINAL 


EightMn  years  ago  Cinch  Engineers  developed 
an  idea  .  .  .  gave  the  Radio  Industry  its  first 
terminal  strips  for  practicable  production. 

The  Industry's  acceptance  and  use  of  Cinch 
terminal  strip  design  established  Cinch  as  the 
standerrd  over  the  years. 

Today,  the  exacting  quality  requirements  of 
Television  demand  terminal  strips  —  mode  by 
Cinch  —  assemblies  insuring  necessary  fiigher 
quality  in  insulation,  tooling,  fabrication,  plat* 
ing,  vacuum  waxing  and  workmanship.  Lug 
types  include:  tear  drop,  T*slot,  wrap  around, 
(as  illustrated)  and  many  other  modifications 
...  in  standard  spaced  3/8",  15/32"  and 
1/2"  strips  3/8"  wide;  ether  bakelite  strip, 
panel,  board  and  block  assemblies  available. 


AVAILABLE  AT 

leading  electronic 

JOBBERS  .  .  .  •tf«rywh«r« 


CINCH  MANUFACTURING  CORPORATION  cmc.oo™.No[: 


Subsidiary  of  United-Carr  Fastener  Corporation,  Cambridge  42,  Mass. 
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After  Six  Years  on  the  Shelf 
—These  Mallory  Ca[)aeitors 
Met  Every  Specifieatioii ! 


Yours  for  the  oskinf;! 

Kverytiliri}*  you  nant  to 
knoH  about  Mai  lor  v  FI’ 
eapai  ilors— t\|K*s,  elei - 

Irieal  cbaraelerislie*.  even 
«lata  on  le**!  iiieasiirernenl'^ 
anti  mounting  hardvtare! 


77ie  proved  lotiff  shelf  life 

of  Mallory  Capacitors  is 

a  plus  value  to  the  man 
^  responsible  far  Inventory 

\VA 

Wlipn  you  luiy  caiiacitors  it's  a  rolief  to  know  tliat.  slioiikJ  yoiir  production 
profiram  clianjic,  the  ^tock  on  hand  niav  Jic  held  uithout  heconiing  useless 
throu<rh  deterioration.  Mallor\  ("apacitors  have  proved  on  many  occasions 
that  they  can  take  lon<:  period>  id  storafte  without  loss  of  efficiency. 

We  recently  tested  capacitors  for  several  customers*  who  had  shelved  them 
lor  up  to  six  years.  All  pro\ed  ready  to  use  without  re-apinp.  .None  took  more 
than  seven  mitiutes  to  reach  the  leakafie  limit  of  new  units.  All  character- 
i^tics  were  within  the  limits  of  new-unit  inspection, 

.^uch  quality  is  added  protection  for  the  man  who  specifies  Mallory  Capacitors. 
Such  (Quality  is  invariably  built  into  Mallory  Approved  Precision  Products. 

*  \am^»  im  requ^i 

BUY  MALLORY  ASSURED  QUALITY  AT  REGULAR  PRICE  LEVELS 
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SERVING  INDUSTRY  WITH 

Capacitors  Rectifiers 

Contacts  Switches 

Controls  Vibrators 

Power  Supplies 


Resistance  Welding' Materials 


TUBES  AT  WORK 

Including  INDUSTRIAL  CONTROL 
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Photoelectric  Bus  Washer .  116 

Coin-Operated  Slave  Television .  116 

Voice-Controlled  Intercom  System .  118 

Veneering  Machine  .  136 

Vacuum  Capacitor  Voltage  Dividers .  140 

Control  Wood  Press . 146 

Washing  Clothes  with  Sound  Waves .  150 

High-Speed  Rotation  Counter .  152 

Television  in  Industry .  154 


Cleaning  of  the  outside  of  a  l)us 
in  two  minutes  is  heinK  done  by 
electronic  eciuipment.  The  bus  is 
driven  between  two  guide  rails  that 
are  spanned  by  the  light  beam  of  a 
photoelectric  system.  This  enables 
the  driver  to  ascertain; when  he  is 
in  the  correct  position  for  the 
washer  to  be  operated.  The  posi¬ 
tion  is  not  very  critical  since  the 
washing  machine  is  sus)>ended  from 
the  roof  and  is  free  to  align  itself 
as  it  descends  and  embraces  the 
bus. 

The  washing  machine  consists  of 
a  horizontally  suspended  rectangu¬ 
lar  trough,  the  inner  surface  of 
which  is  open.  Shafting  driven  by 
motors  extends  all  round  this 
framework.  The  shafting  carries 
a  series  of  rubber  fabric  flaps  which 
when  rotated  act  as  mops  to  swab 


Bus  dasher 

the  surface  of  the  coachwork. 

The  trough  is  suspended  from  the 
garage  rwif  and  can  be  raised  or 
lowered  electrically.  Beneath  the 
Haps  a  horizontal  water  pipe  is 
fitted  from  which  water  at  gentle 
pressure  can  be  sprayed  through  a 
number  of  fine  holes. 

When  the  framework  is  lowered 
over  a  bus,  water  first  flows  over  the 
surface  of  the  coachwork,  followed 
by  the  revolving  flaps  which  effec¬ 
tively  loosen  all  mud  and  dirt.  The 
framework  after  being  lowered  to 
the  ground  is  raised  again,  during 
which  operation  the  water  spray 
gives  a  final  wash. 

When  the  hus  is  driven  in,  the 
light  beam  is  interrupted  and  a  red 
lamp  signal  shows  up  at  the  end  of 
the  garage.  The  driver  then  pro¬ 
ceeds  slowly  until  he  is  just  free  of 


Both  sides  oi  the  bus  are  embraced  simultaneously  by  the  trough  while  being  woshed 


the  l)eam  and  the  pilot  lamp  goes 
out. 

The  bus  is  then  in  the  correct 
position  for  the  washing  machine 
to  oiterate.  Since  the  ground  is 
often  jiractically  under  water,  the 
alternative  use  of  contacts  oiter- 
ated  by  the  wheels  of  the  chassis 
would  offer  some  difficulty. 

Four  1-hp,  :i-phase  motors  are 
used  to  drive  the  flaps  and  a  1-hp 
motor  to  operate  the  raising  and 
lowering  winch.  Each  traver.se  of 
the  bus  occupies  about  85  seconds. 
A  l)us  can  be  completed  and  cleaned 
every  two  minutes. 

The  Essex  bus-washing  machine 
is  marketed  by  .Messrs.  Strathstone 
Ltd.  of  London  and  produced  to  the 
design  of  the  chief  engineer  of  the 
Eastern  National  Omnibus  ('o.  of 
Chelmsford,  Essex,  England. 


(^oiii-Op<‘rat(Ml  Slave 
T<‘levi«i<>n 

Whether  .soda  fountain  coin-oper¬ 
ated  television  will  be  practical  or 
impractical  will  be  determined  by 
an  experimental  installation  in  a 
luncheonette  in  Hoboken,  New 
.lersey.  The  system  uses  a  master 
television  receiver,  located  at  some 
con%’enient  place  in  the  building, 
and  a  series  of  slave  units,  one 
mounted  at  each  booth  so  that  the 
.screen  can  easily  be  viewed  by  the 
occupants. 

The  installation  was  made  as  an 
experiment,  using  General  Electric 
ecpiipment.  The  slave  sets  consist 
es.sentially  of  the  standard  GE 
model  810  chassis  with  the  front 
ends,  i-f  amplifiers  and  audio  di.s- 
criminators  removed.  The  master 
station  is  a  standard  receiver  with 
the  addition  of  a  cathode-follower 
output  tube  fed  from  the  grid  of  the 
picture  tube. 

The  picture  tubes  in  the  slave 
units  are  mounted  vertically,  to 
con.serve  space,  and  the  viewers 
actually  see  a  reflected  image  from 
a  slanting  mirror.  This  method  of 
viewing,  of  course,  recpiired  the 
reversing  of  the  picture  tube  image. 
This  was  accomi)lished  by  rotating 
the  deflection  yoke  180  degrees  and 
reversing  the  vertical  sweep  elec¬ 
trically.  The  master  set  will  power 
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'  W'f  have  been  u>iiin  a  soldering  paste 
plainly  marked  “Xon-Corrosive.”  yet  evi¬ 
dence  of  c<jrrosion  shows  on  the  finished 
work.  Why  is  this?" 

There  are  a  great  many  conventional 
soldering  pastes  on  the  market  which 
are  lalKdcd  “.Absolutely  N'on-Corrosive.” 

\\  hether  the  manufacturer  in  such  cases  is 
misrepresenting  his  pnaluct  through  ignor¬ 
ance  or  deliberate  intent  is,  perhaps,  a 
<|ueslion  for  debate.  Seemingly,  there  is  no 
"law"  that  iniixtses  any  limitations  on  the 
■'inarking"  of  .soldering  paste  cmitainers. 

In  fifty  years  of  manufacturing  solder  and 
soldering  fluxes.  Kester  has  found  that  all 
pastes  contain  zinc  chloride  or  amonium 
chloride  emulsified  with  jiefrolatum.  Prop¬ 
erly  mixed,  this  makes  an  excellent  solder¬ 
ing  fliix,  the  residue  of  which  is  <lefinitcly 

CORROSIVF.  wn  rOXniTTlVE. 

For  certain  practical  purixises.  sohlering 
fluxes  niav  he  <livided  into  two  classes,  cor¬ 
rosive  ainl  non-corrosive.  Of  the  second,  or 
non-corrosive  class,  rosin  iKCupies  the  en¬ 
tire  field:  all  other  fluxes,  in  spite  of  many 
extravagant  claims  to  the  contrary,  are 
corrosive  < 

If  corrosive  or  electrical  loss  is  a  vital 
factor,  then  there  is  no  recourse  except 
strict  adherence  to  flux  of  the  rosin  tyi>e. 
Kester  Solder  Company  manufactures  over 
.sO  external  soldering  fluxes,  incluiling  a 
very  fine  soldering  paste;  however,  no  flux 
manufactured  hy  Kester  Solder  Company 
is  branded  as  XON’-CORROSIVF  until  it 
has  In-en  thoroughly  tesfeil  Ixith  in  the 
laboratorv  and  in  the  field.  Y(1U  C.\X 
DF.PEXi)  OX  KESTER 

If  you  are  in  ilouht  alxiul  the  corrosive 
(jualities  of  the  flux  you  are  now  using, 
send  a  sample  assembly,  or  soldereil  parts, 
to  the  Kester  S(jl<ler  Company.  .-Xn  accel¬ 
erated  humidity  test  as  outlined  in  .\rmy- 
Xavy  -Aeronautical  Specifications  will  lie 
made,  and  you  will  l>e  infijrmed  of  the 
results.  The  test  itself  retjuires  72  hours, 
and  since  facilities  are  naturally  limited, 
please  allow  plenty  of  time  for  making  your 
tests.  Of  course,  there  is  no  charge. 

“Soldering  Tips"  will  lie  pleased  to  answer 
all  inquiries  pertaining  to  solder,  soldering 
fluxes,  and  soldering  technique.  Merely 
address  “Soldering  Tips,"  Kester  Solder 
Co.,  4204  Wrightwood  .\ve.,  Chicago  .19,  111. 

NOW  AVAILABLE  ...  The  New  Manual 
— "Solder  and  Soldering  Technique"! 

Send  for  this  complete  analysis  of  tlie 
properties  of  soft  solder  alloys  and  solder¬ 
ing  fluxes  ...  a  comprehensive  reference 
book  that  you  will  want  to  retain.  It’s 
yours  for  the  asking  .  .  .  request  it  XOWl 

.\DVERTISEMEXT 


Tor  over  fifty  years  Kester  has  been  con¬ 
cerned  with  producing  solder  for  every 
phase  of  industrial  work.  Take  advantage 
of  this  experience  by  consulting  Kester's 
Technical  Department  on  all  soldering  prob¬ 
lems.  There  is  no  obligation. 

FRII-Ttchnltal  Soldtr  Monuol  Avollabl*  on  Roqutit 

Send  for  Kester's  new  solder  manual, 
"SOLDER  and  Soldering  Technique." 

KESTER  SOLDER  COMPANY 

4204  Wrightwood  Avenue  •  Chicago  39,  Illinois 
Factories  also  at 

Newark,  New  Jersey  *  Brantford,  Conada 
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By  John  R.  C'«k»nky 

Wiihltt  I  ht'titre  Corif 
Wahffthitrv,  Mdint 


The  Problem  of  desiRniiiL'  an  in-  at  the  substation  are  heard  nor- 

tercommunicatinK  system  which  mally  over  the  master  loudspeaker, 

does  not  reipiire  manual  operation  However  instead  of  operating  a 

of  a  talk-listen  switch  is  a  rather  talk-listen  switch  when  he  wishes 

interestinpr  one,  and  can  be  ap-  to  reply,  the  home  operator  has 

proaehed  in  various  ways.  The  sys-  only  to  speak  (above  a  certain  low 

tern  to  be  described  represents  a  threshold  levell  and  the  system  is 
fairly  straijrhtforward  develop¬ 
ment  which  has  proved  highly  satis¬ 
factory  after  prolonged  use  under 
typical  industrial  operatintr  condi¬ 
tions. 

The  installation  and  operation  is 
e.xactly  similar  to  that  of  the  usual 
simple  master-substation  system, 
where  the  substations  consist  of 
simple  p-m  loudsj)eakers,  except 
that  the  caller  at  the  master  station 
is  not  required  to  operate  a  talk- 
listen  switch,  the  switching  beinj? 
accomplished  electronically  by  the 
.sound  of  his  voice. 

As  in  the  case  of  the  ordinary 
type  of  system,  a  remote  station 
may  be  placed  in  any  kind  of  loca¬ 
tion.  and  answered  at  almost  any 
distance  from  the  louds|)eaker.  The 
master  station  is  expected  to  be  in¬ 
stalled  in  a  relatively  quiet  situa¬ 
tion.  such  as  an  executive’s  office, 
but  the  requirements  for  its  suc¬ 
cessful  operation  are  not  critical. 

.•\fter  a  jiriven  substation  has  been 
connected  by  operation  of  the  usual 
selector  switch,  sounds  oriirinatinR 


P-M  SPEAKER 
REMOTE  STATION 


Microphone 


outgoing 

amplifier 

(NORMALLY  OFF) 


Dl  -  PREAMP 
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ing  , - 
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Soda  iountain  customers  witness  coin-oper¬ 
ated  teleTision  lor  the  first  time  in  Hoboken. 
New  Jersey 


ACnvSTlNG 

bMPULSCS 


•LSNKtNCi 
MPULSeSI 
<ACT  ecpofte 
ABOVE  00  tHO 
HOLD  LONGER) 


up  to  20  slave  units  at  distances  up 
to  2,000  feet. 

This  experimental  installation 
has  already  suggested  .several  de¬ 
sirable  alterations  of  the  original 
system.  It  is  planned  that  future 
slave  sets  will  use  a  new  transform¬ 
erless  chassis  and  the  audio  dis¬ 
criminator  will  be  retained  at  the 
slave  position,  permitting  the  com¬ 
bined  audio  and  video  to  be  fed 
through  one  cable  instead  of  the 
two  now  u.sed.  The  planned  future 
slave  will  have  two  output  tubes,  a 
video  amplifier,  necessary  for  isola¬ 
tion,  and  a  cathode  follower  fed 
from  the  plate  of  the  first  video 
amplifier. 


IthresholdI 

[rectifier 


INCOMING 

I  amplifier 

(NORMALLY  ON) 


FIG.  2  —Simplified  block  diagram  ol  Toice- 
conlrolled  intercommunication  eyttem 


instatitaneously  switched  to  the  out¬ 
going  condition,  returning  to  nor¬ 
mal  immediately  after  he  stops 
talking. 

Although  the  operator  at  the 
master  station  is  expected  to  be 
within  a  few  feet  of  his  microphone 
( a  normal  situation  if  he  is  oper¬ 
ating  the  .selector  switch  anyway), 
the  threshold  adjustment  can  actu¬ 
ally  be  set,  in  a  quiet  location,  so 
that  he  can  carry  on  a  conversation 
as  much  as  .‘10  feet  away  from  it. 

The  principle  involved  in  this 
system  is  simple,  but  the  actual  de¬ 
velopment  of  a  workiilile  circuit 
presentt'd  many  problems,  lH‘cau.se 
of  the  necessity  of  precise  timing 
of  the  sequence  of  events. 


REMOTE 

STATION 


master 

station 


Circuit  Dctitils 

The  cii-cuit  details  appear  in  Fig. 
1  and  the  principle  of  operation  is 
illustrated  in  F'ig.  2  in  simplified 
form.  ^ 

The  system  consists  roughly  of 
three  .sections:  an  out-going  ampli¬ 
fier,  incoming  amplifier,  and  a  con¬ 
trol  section.  The  amplifying  .sec¬ 
tions  are  conventional,  except  that 

(Continued  on  p  132) 


THPESMOLO 

CONTROL 


IMEG^ 

(NORMALLY 

0&ME6) 


FIG.  1  Complete  schematic  diagram  ol  automatic  intercom  $ystem.  Tubei  in  top 
row  compriie  outgoing  amplilier;  bottom  row  is  incoming  amplifier  (normally  on) 
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Over  100,000  satisfied  users  attest  to  the  real 
worth  of  this  indispensable  data  book.  Now  it 
has  been  revised  and  enlarged  from  322  to  640 
pages . . .  jampacked  with  the  kind  of  reference 
data  you  need  to  have  on  hand. 

Over  653  charts  and  diagrams  and  207  ta¬ 
bles  give  quick  answers  to  the  problems  that 
come  up  in  practical  radio,  television  and  elec¬ 
tronic  work.  The  handy  subject  index  makes  it 
easy  to  find  the  exact  information  you  require. 


Federal  Telephone  and  Radio  Corporation 


Public  jlion  Dtpailnwnl—bJ  Brood  SirMt,  Now  York  4,  N.  Y. 


•  Over  100%  more  material. 


•  640  pages  packed  with  useful  data. 

•  Contains  material  never  before  availably  in  such 
detailed,  complete,  convenient  form. 

•  Over  1 1 1,000  copies  of  Ht  and  2nd  editions  in  use  to  date. 

•  Adopted  as  a  supplementary  text  by  more  than  150 
colleges. 

•  Compiled  by  the  physicists  and  electronic  specialists  of 
the  Federal  Telecommunication  Laboratories,  Inc.  and  the 
International  Telephone  and  Telegraph  Corporation. 

I - C£T  YOUR  copy  NOW-USE  THIS  COUPON - , 

I  Federal  Telephone  and  Radio  Corporation  | 

I  Publication  Dept.  E-13« 67  Broad  Street  j 

I  New  York  4,  N.Y.  i 

I  I  enclose  _  dollars,  for  which  tend  me  ^ I 

I  copies,  at  $3.7S  per  copy.*  | 

I  /Vame  i 

I  ^ddrebs  I 

•  City - - -  Zone  -  -  State.  _  _  .  | 

I  *For  12  or  more  copies,  sent  in  bulk  to  a  single  address,  the  price  per  i 

I  copy  is  $3.00.  I 
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Mafjnetir  Fluid  Uses 


Kkcent  STI'DIES  of  the  iron-oil  mix¬ 
tures  used  in  the  electromaRnetic 
fluid  clutch  developed  by  the  Na¬ 
tional  Bureau  of  Standards  reveal 
that  mafrnetic  fluids  can  be  em¬ 
ployed  to  KOod  advai^a^e  in  hy¬ 
draulic  systems,  shock  absorbers, 
and  dash  pots,  to  form  casting 
molds  and  as  variable  electrical  re¬ 
sistors.  The  basic  property  on  which 
all  these  applications  depend  is  that 
the  viscosity  of  a  magnetic  fluid  is 
directly  related  to  the  strength  of 
the  applied  magnetic  field.  The  fluid 
may  be  changed  from  a  liquid  to  a 
nearly  solid  state  and  back  again  at 
will. 

An  electrical  resistor  adapted  to 
remote  control  can  be  made  by  im¬ 
mersing  two  electrodes  in  a  mag¬ 
netic  fluid.  When  the  fluid  is  in  an 
unmagnetized  condition,  the  resist¬ 
ance  between  the  two  electrodes  will 
be  extremely  high  because  of  the 
very  loose  contact  among  the  con¬ 
ductive  iron  particles  that  are  ran¬ 
domly  distributed  in  the  nonconduc- 
tive  oil.  In  the  presence  of  a 


magnetic  field,  however,  the  iron 
particles  apparently  form  chains 
along  the  lines  of  magnetic  flux  and 
draw  into  close  physical  contact. 
The  flux  density  will  determine  the 
massiveness  of  the  chain  and,  thus, 
the  conductivity  of  the  mixture. 
When  the  .system  is  de-energized, 
the  conductance  does  not  drop  back 
to  its  former  very  low  level.  This 
property  of  magnetic  fluid  resistors 
is  attributed  to  the  coherer  effect 
that  has  been  previously  investi¬ 
gated  by  Branly,  Marconi,  and 
others. 

Electromagnetic  fluids  are  also 
being  investigated  for  use  in  mold¬ 
ing  operations.  A  fluid  is  placed 
in  a  pot  surrounded  by  a  current- 
carrying  coil,  a  model  of  the  part 
to  be  cast  is  placed  in  the  fluid, 
and  the  coil  is  then  energized  so 
that  the  fluid  will  solidify  around 
the  model.  When  the  model  is  re¬ 
moved,  a  detailed  impression  re¬ 
mains  outlined  in  the  solidified  mag¬ 
netic  fluid.  Molding  compound  can 
then  be  poured  into  the  mold  and 


Test  letup  lor  demonitratinq  solidiiication  of  magnetic  fluid  by  a  steady  magnetic 
field.  With  coil  deenergized  at  left,  fluid  flows  into  pan  under  pipe.  When  direct 
current  is  sent  through  coil,  flow  is  cut  off  instantly  and  even  fluid  in  air  below  pipe 
has  hardened 


Demonstration  of  use  of  magnetic  fluid  as 
universal  positioning  device  for  heavy 
camera.  Fluid  in  nonferrous  metal  cup 
solidifies  around  camera  support  rod  when 
coil  surrounding  cup  is  energised  with  d-c. 
Current  is  interrupted  with  switch  in  fore¬ 
ground  whenever  camera  needs  reposi¬ 
tioning 

allowed  to  harden.  After  the  coil 
current  i.s  turned  off  the  molded 
replica  can  easily  be  removed  from 
the  liquid.  In  any  application  of 
this  kind,  the  boiling  point  of  the 
magnetic  fluid  must  of  course  be 
higher  than  the  temperature  of  the 
molten  casting  material. 

( 'iiiti iiimil ion  of  h’li<i(l 

The  success  or  failure  of  any  de¬ 
vice  utilizing  magnetic  fluid  will 
depend  to  a  considerable  extent  on 
the  particular  components  in  the 
iron-oil  mixture,  the  choice  of  su.s- 
pension  fluid  and  iron  powder  in 
large  measure  being  determined  by 
the  application  for  which  the  mix¬ 
ture  i.s  intended.  The  iron  powder 
is  one  component  of  the  mixture 
not  generally  varied  from  one  ap¬ 
plication  to  another.  In  order  to 
achieve  maximum  magnetic  effi¬ 
ciency  the  iron  powder  must  have 
high  permeability;  to  minimize 
wear  and  abrasion  on  moving  parts 
the  particles  should  have  smooth, 
continuous  exteriors;  and  the  iron 
powder  must  be  chemically  stable, 
resisting  oxidation  in  the  suspen¬ 
sion  fluid.  A  great  many  powders 
have  been  tried,  including  pure 
iron,  allovs,  oxides,  and  ferrites. 
The  powder  which  has  proven  most 
universally  successful  is  a  carbonyl 
iron  in  the  form  of  particles  about 
S  microns  in  diameter. 

The  choice  of  a  suspension  fluid 
is  not  so  simple.  Some  of  the  fac- 
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F3I  SttiXAL  GENERATOR 


TyiH»  202-§i  ,rt-2Hi  nu> 


Shown  obove  is  on  inttrier  vitw  of  tht  202-B  Signol  Gnntrotor  9F 
ossombty  with  shitid  cevor  rtmovod.  Htovy  oluminum  castings  form 
tho  mounting  bos*  of  this  RF  unit  rosulting  in  o  compoct  and  highly 
rigid  structuro.  Girdtr  typo  condonsor  from#  construction,  multiplo 
rotor  shoft  grounding  contacts,  ond  woldod  intorstogo  shitid  platts 
oro  but  n  ftw  of  tht  many  dtsign  ftoturts  of  this  unit  which  givt 
oddtd  circuit  stobllity. 


Designed  to  meet  the  exacting  requirements  set  forth  by  leading  FM  and  television 
engineers  throughout  the  country,  the  202-B  FM  Signal  Generator  has  found  widespread 
acceptance  os  the  essential  laboratory  instrument  for  receiver  development  and 
research  work. 


Addilioiiul  from  (I.  I — 25  nir. 

with  u<-4'(‘MKor>  I  .\l\  KIM'KK  lyix'  205>B 


Frtqutncy  covtrogt  from  54  to  216  mtgacycits 
is  provided  in  two  rongts,  54  to  108  mtgocycitt 
ond  108  to  216  mtgacycits.  A  front  ponti  modu- 
lotion  mtttr  hoving  thrtt  dtviotion  scolts,  (^24 
kilocycits,  0-80  kilocyclts  ond  0-240  kilocycles, 
permits  accurate  modulation  settings  to  be  mode. 

Although  fundomentolly  an  FM  instrument,  om- 
plitude  modulation  from  zero  to  50%,  with  meter 
calibrations  ot  30%  and  50%,  has  been  incor¬ 
porated.  This  AM  feoture  offers  increased  verso- 
tility  ond  provides  a  meons  by  which  simultaneous 
frequency  and  amplitude  modulotion  moy  be 
obtained  through  the  use  of  an  external  oudio 
oscillotor. 

The  internal  AF  oscillotor  hos  eight  modulation 
frequencies  ranging  from  50  cycles  to  1 5  kilocycles, 
ony  one  of  which  moy  be  conveniently  selected  by 


BOONTO^  RADIO 

OHTOM  N j  u s A V; 


o  rotory  type  switch  for  either  omplitude  or  fre¬ 
quency  modulotion. 

The  colibroted  piston  type  ottenuotor  has  a 
voltoge  range  of  from  0.1  microvolt  to  0.2  volt  ond 
is  standardized  by  means  of  o  front  panel  output 
monitor  meter. 

The  output  impedance  of  the  instrument,  ot  the 
terminals  of  the  R.F.  output  coble,  is  26.5  ohms. 

AVAILABLE  AS  AN  ACCESSORY 
is  the  203-B  Univerter,  a  unity  gain  frequency  con¬ 
verter  which,  in  combination  with  the  202-B  instru¬ 
ment,  provides  the  odditionol  coverage  of  commonly 
used  intermediote  ond  radio  frequencies. 

R.F.  Range:  0.4  me.  to  25  me. 

R.F.  Increment  Dial:  =*^250  kc.  in  10  kc. 
increments. 

R.F.  Output:  0.1  microvolt  to  0.1  volt.  Also 
opproximately  2  volts  maximum  (un 
colibroted). 

For  further  rnformotion  write  for  Catalog  F 


UNIVERTER 

Type  203-6 


bCSiCNtM  AMO  AMNUFACnitHS  OT  TNI  **0*  MHII  .  ...  OX-CNKKI*  .  .  .  mOUfNCV  MOOUlATtD  SiONAll 
OtNHATO*  .  .>  IIAT  IMOUfNCV  CCNHATOI  .  .  .  AND  OTMM  OMKT  MAOINO  HST  INSTRUMINn  ^ 


ELECTRONICS  —  September,  1949 


121 


tors  which  must  be  considered  are 
chemical  stability,  flammability, 
vapor  pressure,  and  viscosity.  One 
type  of  fluid  that  is  remarkably 
stable  in  the  presence  of  iron  pow¬ 
der  is  a  silicone  liquid  that  has  a 
viscosity  of  around  50  centistokes 
at  25  decrees  Centigrade.  It  is  ex¬ 
cellent  with  respect  to  nonflamma¬ 
bility  and  vapor  pre.ssure,  and  this 
versatile  fluid  will  serve  satisfac¬ 
torily  in  nearly  all  but  extremely 
high  temperature  applications. 
When  it  is  neces.sary  to  operate  a 
magnetic  fluid  device  at  elevated 
temperatures,  special  compounds 
such  as  fluorinated  and  chlorinated 
fluids  can  be  used,  but  special  pre¬ 
cautions  must  be  taken  with  the 
seals  since  the  vapors  from  these 
fluids  are  quite  toxic. 


Photoelectric  Librarian 

A  PHOTOELKCTRIC  bibliography  com¬ 
piling  machine  developed  by  Engi¬ 
neering  Research  Associates,  Inc., 
St.  Paul,  Minn.,  for  the  U.  S  De¬ 
partment  of  Commerce  an*  the 
I’.  S.  Department  of  Agriculture, 
stores  vast  amounts  of  .scientific  in¬ 
formation  in  its  system  and  auto¬ 
matically  delivers  a  microfilm 
record  of  all  items  on  any  selected 
subject. 

Known  as  the  Rapid  Selector,  the 
device  was  developed  from  prin¬ 
ciples  originated  before  the  war  by 
Dr.  Vannevar  Bu.sh,  then  at  MIT. 
The  prototype  machine  is  now  being 
tested  for  performance  at  the  .Agri¬ 
culture  Department  library. 

The  Rapid  Selector  u.ses  standard 
S5-mm  motion  picture  films,  on  each 
reel  of  which  can  be  stored  72.('00 
abstracts.  This  is  equivalent  to  the 
contents  of  almost  500.000  con¬ 
ventional  library  cards  since  each 
abstract  may  have  up  to  six  subject 
classifications.  Running  time  is  6.7 
minutes  per  reel. 

When  the  information  is  micro¬ 
filmed,  a  predetermined  code  pat¬ 
tern,  consisting  of  black  and  white 
squares  representing  up  to  six 
seven-digit  numbers,  is  simultane¬ 
ously  i)rinted  on  the  film  as  shown 
in  Fig.  1.  To  obtain  everything  the 
selector  possesses  on  a  particular 
subject,  the  operator  places  an  in¬ 
terrogating  punched  card  in  the 


mei'hanism.  A  photo  electric  sys¬ 
tem  then  scans  the  film  at  a  rate  of 
more  than  60,000  subjects  a  minute, 
automatically  selects  the  desired 
frames,  and  copies  them  on  a  sepa¬ 
rate  film  through  the  use  of  high¬ 
speed  repeating  photoflash  tech¬ 
niques.  Selection  is  ba.sed  on  match¬ 
ing  of  transparent  squares  on  the 
film  with  those  on  the  master  key 
card. 

This  development  is  of  inesti¬ 
mable  value  in  research  where  all 
references  in  a  particular  field  must 
be  thoroughly  checked  before  under¬ 
taking  new  work.  Depending  on 
the  subject  matter  and  the  exten¬ 
siveness  of  previous  researches,  a 
conventional  hunt  for  references 
varies  from  days  to  weeks.  In  con¬ 
trast.  it  would  take  the  Rapid  Se¬ 
lector  only  about  fifteen  minutes 
to  review  all  the  entries  that  have 
appeared  in  the  last  thirty  years 
in  Chemical  -Abstracts,  assuming 
they  had  first  been  transferred  to 


microfilm  and  properly  coded  with 
light  patterns  for  use  in  the  ma¬ 
chine.  The  selector  can  potentially 
be  coded  for  ten  million  different 
subjects. 

Before  the  machine  could  be  put 
into  operation  a  number  of  trouble¬ 
some  details  had  to  be  worked  out. 
For  example,  as  long  as  the  ab¬ 
stracts  selected  by  the  machine  for 
photographing  were  spaced  a  few 
inches  apart,  the  machine  photo¬ 
graphed  them  at  full  speed.  How¬ 
ever,  if  the  frames  to  be  i)hoto- 
graphed  were  too  close  together, 
the  mwhanism  could  not  move  an 
additional  frame  of  unexposed  film 
into  position  quickly  enough  to 
photograph  the  second  frame.  The 
difficulty  was  solved  by  including 
a  .second  photoelectric  scanner  that 
anticipates  the  approach  of  any 
frame  which  is  tw)  clo.se  to  be  photo¬ 
graphed  at  high  speed.  The  device 
slows  down  the  whole  machine 


(conttnucd  on  poge  158) 


Microfilm  Rapid  Selector  at  developed  and  conttructed  by  Engineerinq  Research  Atto- 
ciatet.  Inc.,  St.  Paul,  under  the  tupervition  of  Ralph  R.  Shaw  (left),  librarian  oi  the 
Department  oi  Agriculture.  Film  on  reels  is  scanned  by  phototube  system  while  run¬ 
ning  through  optical  system  at  300  feet  per  minute.  The  twelve  phototubes  used  are 
in  the  bright  metal  housing  set  at  4S  degrees  under  right  hand  film  reel 
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5-WAYS 


Here’s  why  ••• 

VAR6LAS  Tubing  is  now  impregnoted  with  O.  E.  PERNIAFIl 

Here’s  how  ••• 

BEHER  DIELECTRIC  RETENTION 

•  .  .  7,000  volts  ~  ond  Loops  its  high  dioloctrk  volee  undor  toughest  service 
conditions. 

Qh  FIEXIBIIITY 

.  .  .  twiti  it  —  ti*  it  —  bend  it  —  wrap  it)  No  crack  —  no  p«al  — no  diolociric  loM. 


BEHER  HEAT  RESISTANCE 

• . .  withstands  more  than  3,000  hours  at  105*  to  110*  C  —  1,000  hours  of  135* 
C  —  extensive  periods  even  ot  150*  C. 

AVAILABLE  IN  COILS 

...  so  that  you  con  cut  the  length  you  need  no  more,  no  less,  no  woste. 
Stondard  colors  — *  wide  ronge  of  sites  —  meets  or  exceeds  oil  A.S.T.M. 
specificotions. 


CAN  BE  AFTER-TREATED 

...  in  boking  and  vornishing  oporotions.  Roods 
better  thon  most  oloorosinous  moteriols  and  other 
synthetic  cootod  tubings. 


Send  for 

FREE 

Sample — 

Full 

.Information  ^ 

Meek 


Please  send  me  full  informotion  os  well  as  o  free  somple  of  your  new 
Varglos  Tubing  impregnoted  with  General  Electric  Permofil.  I  om  porticulorly 
interested  in  samples  suitable  for 


•  I  Corporation,  30S  Joy  St.,  Rone,  M.Y 

I  Pleose  send  me  full  informotion  os  well  as  o  free  somp' 

I  Varglos  Tubing  impregnoted  with  General  Electric  Permofil.  I 
interested  in  samples  suitable  for 

Electrical  Insulating  |  .  . . 

Tubing  and  Sleeving  <•»-.»— 
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NEW  PRODUCTS 


Edited  by  WILLIAM  P.  O'BRIEN 


('.li»pper  Vibrator 

Airpax  Products  Co.,  1024  Green- 
mount  Ave.,  Baltimore,  Md.,  ha.-! 
available  a  chopper  vibrator  with 
an  operating  coil  of  2  to  40  volts  a-c, 
and  a  frequency  rantre  of  0  to  450 
cycles.  Power  handlinK  capacity 
is  0  to  30  watts,  and  noise  level  is 
less  than  1  mv.  Simplest  applica¬ 
tion  is  the  amplification  of  minute 
d-c  potentials  such  as  the  output  of 
a  thermocouple.  ActinK  a.s  a  self- 
driven  vibrator,  the  unit  can  gener¬ 
ate  its  own  control  signal  or  pro¬ 
vide  a  signal  for  another  chopper. 


board  oscillator  covennjr  a  ranjre 
fi'oTi  0.3  cycle  to  100  kc  with  dec¬ 
ades  of  pushbuttons.  Freipiency 
a;’curacy  for  the  lower  ranges  up 
to  10,000  cycles  is  0.1  percent  plus 
0.1  cycle.  If  there  is  no  abnormal 
chanjre  in  room  temperature,  fre- 
(|uency  drift  after  a  short  warmup 
period  is  less  than  0.02  i)ercent  per 
hour. 


N.  .1.  The  F'T-145-lo  mobile  radio¬ 
telephone  unit  has  a  power  output 
of  l(t  watts  at  any  frequency  in  the 
152  to  lt)2-mc  band.  It  features 
modulation  limitinvr  as  an  integral 
part  of  its  design,  special  vibration- 
proof  r-f  coils  and  a  novel  neon 
.squelch  circuit.  The  unit  draws  7.3 
amperes  standby  and  23.1*  amperes 
t  ransmit. 


Antuiina  Relay 

.Advanck  Ki.K(  trk  &  Kklay  Co., 
12r>0  \V.  2nd  St.,  l.os  Angeles  2(), 
Calif.,  has  announced  a  new  midKet 
300-ohm  antenna  relay.  It  is  sili- 
Hifjlily-SeiiJiilive  (!-R  Tube  cone  jibiss-insulated  on  the  arma- 

.\LLKN  B.  Du.Mont  Laboratories,  ^ 

L\r.,  1000  Main  Ave.,  Clifton,  X.  J.  ^  4^ 

Type  5X1’  multiple-intensifier  cath-  _ 

ode-ray  tube  features  a  highly 

sensitive  vertical-deflection  system.  . 


It  can  be  used  to  convert  small  d-c 
values  to  a-c,  and  can  then  rectify 
the  amplified  sijrnal  to  produce  d-<- 
aKain  who.se  polarity  and  level  vary 
directly  as  the  source. 


AII-KeennI  Pickup 

The  Astatic  Core.,  Conneaut,  Ohio, 
.Model  CLl)  phonograph  pickup 
uses  the  LQI)  double-needle  car¬ 
tridge  and  plays  the  three  types 
of  recordings  at  3-gram  needle 


ture  and  stationary  contact  assem¬ 
blies.  Coil  data :  a-c  coils,  consum¬ 
ing  appro.ximately  4  volt-amperes, 
available  up  to  220  volts;  d-c  coils, 
consuming  1  to  2  watts,  available 
up  to  110  volts.  Overall  dimensions 
are  15  16  x  15  x  lA  inches. 


Potentials  as  low  as  24  to  36  volts 
peak-to-peak  are  sufficient  for  one 
inch  of  vertical  deflection  on  the 
.screen.  Becau.se  of  the  new  deflec¬ 
tion-plate  design,  the  greater  sensi¬ 
tivity  of  the  tube  is  achieved  with 
a  plate-to-plate  capacitance  of  only 
1.7  ,q.f. 


Polar  and  Rectilinear 
Recorder 

Sound  Apparatus  Co.,  Stirling, 
N'.  J.  Model  PFR  Pol  inear  Recorder 
offers  a  means  of  recording  com¬ 
plete  characteristics  of  electro¬ 
acoustic  and  electronic  devices  in 
one  instrument.  The  combined 


pressure.  Output  voltages  are  1.2 
at  1,000  cycles  with  a  78-rpm  rec¬ 
ord  and  0.9  with  a  33,5-rpm  record. 


Keyboard  Oscillator 

Weinschel  Engi.neering  Co., 
123  William  St.,  New  York  7, 
N.  Y.  Model  150-AO-1  100k  is 
an  improved  and  redesigned  key- 


.Mobile  Radiotelephone 

FEDER.AL  Telephone  and  Radio 
Core.,  lOO  Kingsland  Road,  Clifton, 


September,  1949  —  ELECTRONICS 


J 


®*  it  yO«^  , 

-'*:3 

Kf  o*  ^  nV* 


TAKE  THIS  N^  RAYTHEON  AinraH  and  Mobile 
AMPLIFIER  TUBE 


USABLE  TO  leOmc 

For  Example: 

!-■  TW« 


RAYTHEON  Tough  Service  Tubes  -  toloas'of  life  or  heavy  property  loss.  Tens  of 

neered  and  manufactured  to  meet  commercial  thousands  of  these  Raytheon  Tough  Service 
aircraft,  industrial  and  military  service  con-  Tubes  are  on  the  job,  putting  on  a  daily  dem- 
ditions  where  a  single  tube  failure  might  lead  onstration  of  reliability  and  stamina. 


Over  300  Raytheon  Special  Purpose  Tube  distributors  are  ready  to  serve  you.  Application  informotion  on  these 
tubes  it  availoble  at  Newton,  Chicago  and  lot  Angeles. 


LOOK  OVER  THIS 

LIST  OF 

RATTHEON  RUGGEOIZEO  TUBSS 
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Pontoda  tf  AmpMior 
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63 
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RAYTHEON 


ASK  US  if  you  don't  find  iutt  the  tube  you  need  in  the  above  chort  Roytheon  engineers  stand  ready  to  develop 
additional  types  for  your  tough  service  applications. 


RAYTHEON  MANUFACTURING  COMPANY 
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on  the  Haehnian  pulsed  leak  prin¬ 
ciple  and  is  continuously  adjusta¬ 
ble  over  the  ranjre  from  completely 
closed  to  comiiletely  open.  Oper- 
atinp  on  110  v  a-c  it  may  be  u.sed 


type  SM-2  industrial  recording 
thickness  gatre.  The  essential  com¬ 
ponents  of  the  Kajre  are  a  source 
of  beta  radiation  from  Strontium- 
90  and  a  radiation  detector.  The 
sheet  material  to  be  measured  is 
interposed  between  source  and  de¬ 
tector  and  part  of  the  radiation  is 
absorbed  by  the  .sheet  material  in 
propoition  to  its  weiKht  per  unit 


spot  cheeks  at  50  and  150  me.  In¬ 
terference  intensity  is  indicated  in 
headphones  and  on  a  dual-.scale 
meter  having  0  to  100  and  decibel 
graduations. 

.Maicnetio  Tape  Splicer 

Prestoskao  .Mre.  (  orp.,  :i8-oi 
Queens  Blvd.,  Look  I.sland  City, 
N.  Y.  The  MT-1  Presto-Splicer 
liermits  splicinj;  of  i-inch  magnetic 


alone  to  jfive  a  desired  vacuum  by 
balancing  leak  rate  against  pump 
rate,  or  w'ith  Skanascope  vacuum 
relay  monitor  to  maintain  the  de¬ 
sired  degree  of  vacuum  regardless 
of  varying  conditions  within  the 
vacuum  system. 

I'liiekiiesH  Gage 

Tracerlab  Inc.,  55  Oliver  St.,  Bos¬ 
ton  10,  Mass.,  has  announced  the 


similar  service.  Amplification  is 
substantially  flat  from  20  cps  into 
the  ultrasonic  range.  Voltage  gains 
of  10,  100  and  1,000  are  available. 

'I'ele  .4nteiina  Rotator 

The  Radiart  Corp.,  3571  W.  62nd 
St.,  Cleveland,  Ohio,  has  developed 
the  Tele-Rotor  which  rotates  the 
antenna  to  the  point  affording  clear¬ 
est  reception  and  simultaneou.sly 
indicates  the  position  of  the 

(Continyed  on  p  17S) 


movement  permit  the  recording  of 
angular  patterns,  frequency  re- 
spon.se  characteristics  and  other 
measurements.  The  instrument 
can  record  d-c  or  a-c  voltages, 
selectable  by  the  operator. 

Noise  ainl  Interference 
Locator 

Tobe  Ueutschmann  Corp.,  Nor¬ 
wood,  Mass.  Model  248  portable 
locator  is  used  for  identifying  the 
.source  of  radio  noise  and  television 
interference.  It  provides  four-band 
coverage  from  200  kc  to  18  me,  plus 


recording  tape  without  scraping, 
cementing,  u.se  of  adhesives  or  loss 
of  tape  material.  A  plastic  weld 
is  obtained  by  a  combination  of 
electrically  produced  heat  and  pre¬ 
cise  pressure  applied  within  an  ac¬ 
curately  controlled  time  cycle.  The 
eciuipment  is  self-timing,  operates 
on  115-v  .50  or  60-cycle  a-c,  with 
automatic  line-voltage  compensa¬ 
tion.  Kach  splice  takes  from  4  to 
5  .seconds  with  5  seconds  required 
after  splice  to  permit  tape  to  cool 
off. 

Nuriiiini  Cttiilrol  Apressory 

Skaneateles  Meg.  Co.,  Inc.,  122 
Dickerson  St.,  Syracu.se,  N.  Y.  The 
new  adjustable  leak  for  control  of 
vacuum  or  pressure  .source  is  based 


area.  Weight  per  unit  area  or  thick¬ 
ness  is  read  on  a  calibrated  re¬ 
corder.  No  physical  contact  is  made 
with  the  material  being  measured, 
causing  no  marking  of  delicate  sur¬ 
faces. 

Siibniiiiialiirp  Plug-In 
Amplifiers 

The  Walkirt  Co.,  5808  Marilyn 
.Ave..  Culver  City,  ('alif.,  announces 
a  series  of  plug-in  amplifiers  de¬ 
signed  for  use  in  computers  and 


September,  1949  —  ELECTRONICS 


Hook-up  wire  jacketed  with 
HEAT-RESISTANT  DU  PONT  NYLON  PLASTIC 
approved  for  temperatures  to  90°C. 


NEW  NYLON-JACKETED  WIRE 

lor  Radio,  Electrical  and  Electronic  Devices 


HIAT-RISISTANT  nylon -jack¬ 
eted  wire,  made  by  Gavitt 
Manufacturing  Co.,  Brook- 
Held,  Mass.,  in  two  types: 
1  H4"  wall  thickness  with 
.'lOO-volt  rating,  and  1  32" 
wall  thickness  with  600-volt 
rating— both  with  5-mil  ex¬ 
truded  nylon  jackets. 


Small  diameter, 
light  weight,  and  flexibility 
among  the  many  extra 
advantages  of  nylon  heat- 
resistant  jackets 

The  first  thermoplastie-insulatrHl  wire 
to  rer  eive  Underwriters'  approval  for 
use  in  eleetrical  appliances  at  tempera¬ 
tures  to  90  (U  is  now  being  made  by 
covering  the  wire  with  a  jacket  of 
Du  F’rrnt  nylon  plastic. 

Only  a  thin  coating  rrf  lightweight 
nylon  is  needed  to  provide  this  added 
heat-resistance,  instead  of  the  heavy 
asbestos  Jacket  formerly  used.  Thus 
this  wire  has  the  advantages  of  liffhl 
iii  inht,  small  tlianiiiiT.  and  flixihility . 

And  in  addition  to  raising  the  heat- 
resistance  of  the  primary  insulation, 
nylon  provides  improvtsl  resistance  to 


oils,  chemicals,  and  abrasion  .  .  .  plus 
extra  smoothness  for  easier  pulling. 

To  help  you  moke  belter  products 

Today,  manufacturers  of  electrical  wire 
are  finding  that  a  jacket  of  nylon  re¬ 
duces  deformation  under  load  at  ele- 
vatt>d  temperatures,  and  they  are  using 
this  property  to  help  meet  the  increas¬ 
ing  demand  for  heat-resistant  wiring. 
Nylon  can  help  you  make  many  elec¬ 
trical  products  better.  This  Du  Pont 
plastic  can  be  extruded  over  bare  wire 
or  over  primary  insulation.  It  can  be 
molded  into  thin  sections  and  intricate 
shapes,  and  around  metal  inserts. 

How  can  you  take  advantage  of  its 
unusual  properties?  To  see  how  other 
manufacturers  are  using  nylon  profit¬ 
ably,  and  for  valuable  information 
on  molding  and  extrusion  of  nylon, 
write  for  free  Ixioklets. 


hU  I.  du  Pontde  Nemours&  Co.  (Inc.), 
Plastics  Department . 

MAIN  SAIIS  OFFICIS:  li.-iO  Fifth  Avenue, 
New  York  1,  N.  Y.;  7  So.  Dearborn  Street, 
Chicago  3,  Illinois;  845  K.  60th  Street, 
Los  Angeles  1,  California. 


'p/astfcs 
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NEWS  OF  THE  INDUSTRY 

Edited  by  WILLIAM  P.  O'BRIEN 
IKE  Weitt  Cou!«t  l^oiiveiitiuii 


The  1949  VV’est  Coast  Convention  of 
the  IRE  is  beinK  held  in  conjunction 
with  the  Fifth  Annual  Pacific  Elec¬ 
tronic  Exhibit  sponsored  by  the 
WCEMA,  at  the  Civic  Center,  San 
Francisco,  Calif.,  from  August  30  to 
September  2.  A  tentative  proRram 
of  technical  .sessions  is  as  follows: 


Tuenflay,  Auk.  30 

10:00  A.M. — Session  I 

An  Application  of  Frequency  Selecti\e 
Negative  Feedback,  by  J.  Kdwards  and 
T.  J.  Parker  of  IJ.  S.  Navy  Klectronlos 
hah.  San  Diego,  Calif. 

The  Constant- Voltage  Audio  Distribu¬ 
tion  System,  by  V.  Salmon  of  Stanfitrd 
Research  Institute,  Stanford.  Calif. 

Outlook  for  Miniature  Klectronics.  by 
C.  Brunetti  of  Stanford  Research  Insti¬ 
tute.  Stanford.  Calif. 

1:30  1*.M. — Ses.sion  II — Vacuum  Tul»es 
High  Current  High  Voltage  (las  Dis¬ 
charge  Tube,  by  W.  R.  Baker,  Kerns. 

J.  Heide!  and  R.  P.  Kdwards  of  Itadiation 
l4ib.  V.  of  California,  Berkeley.  Calif. 

High-Voltage  Industrial  Rectifier  Tubes. 
De.sign  ('imslderations  for  High-Power  Ap- 
plication.s,  by  M.  H.  Brown  of  Machletl 
Uabs,  Inc.,  Angeles,  Calif. 

The  Kffects  of  Contact  Potential  Dif¬ 
ference  on  Klectnm  Tube  Characteristics, 
by  (».  D.  O  Neill  of  Sylvania  Klectric  Pr<^- 
ucts,  Inc..  Bayside.  X.  Y. 

The  Transverse  Current  Amplifier,  by 


1.  .M.  Kielcl  of  Stitnford  i:.,  Stanford.  Calif. 
7:30  P.M. — Sisslon  111 — Circuitry  I 

Craphical  .\nalysis  of  Tuned  Conpli  d 
Circuits,  by  A.  K.  Harrison  and  X.  W. 
.Mather  of'  f.  of  WashliiKton.  Seattle, 
Wash. 

Design  of  Wide-Band  Feedback  Pulse 
.Ainpliliers.  by  \K  A.  Watkins  of  I^s  Ala¬ 
mos  Si  lentitii  I.#;ib.  I.,os  Alamos.  N.  M. 

S<*me  Developments  in  CHF  Power  Os¬ 
cillator  Circuits,  by  I).  H.  Preist  of  Kitel- 
Mv*Cullough.  Inc..  San  Bruno.  Calif. 

Front  Knd  Design  in  UHF  Television 
Receivers,  by  D.  K.  Reynolds  and  M.  B. 
.\dams  of  Stanford  Research  Institute. 
Stanftird,  *  'alif. 


We«lne*»dM.v.  .%ug.  31 

A. M,  -Session  IV — Instrumentation 
Miilti-tMiannel  Recording  of  Physical 
Ph*-n<>mena.  by  1^.  P.  Robin.son  and  R.  R. 
Sink  <»f  ('onsidldated  Kngineering  Corp.. 
I'asadcna,  ('alif. 

Fretjuency  Control  With  SynihetU* 
Crystals,  by  C.  K.  Hreeti  of  V.  S  Navy 
Kle<  tronics  I.,ab,  San  Diego.  Calif. 

The  Measurement  of  Non-Idnear  Dis¬ 
tortion.  by  A.P.d.  Peterson  of  (leneral 
Radio  (*o..  Cambridge.  Mass. 

rs»-  «)f  IVippler  Radar  As  Test  Range 
Instrumentali'Ui  for  Missiles,  by  E.  R. 
ToportM-k  of  Na\al  (»nlnanc»-  Test  .Sta¬ 
tion.  Inyokern.  Calif. 

!C"u  M. — Se.ssion  V- -Control  Systems 

<  Combination  ( »pen-Cycle  ( 'losed-Cy<*l«- 
Systems,  by  .1.  K.  M»Hire  *if  North  .Amei- 
uati  Aviation.  Im  .  Ia)s  .\ngel.s,  Calif. 

Applicatirui  of  an  Klcctro-Mechanlcal 
Feedback  Sy.«tem  to  a  Recording  Manome¬ 
ter.  by  L.  (i,  Walters  of  1’.  of  California. 
Los  Angeles.  Calif. 


Criteria  Relating  Steady-Slate  Restnuise 
to  Transient  liespiuise  of  ('losed-Lt»op 
Systems,  by  Roi>ert  .M.  (»slM)rn  of  Aeru- 
idiysics  Lab,  North  American  Aviation. 
Inc..  lk>wney,  Calif. 

LS4-Inch  Cyclotron  Pulse  Timing  Fi|Uip- 
ment  by  W.  R.  Aiken  and  l»  Mack  of 
V.  of  California  Radlatum  Lai».  Berkeley. 
Calif. 

7 '30  1*.M. — Sesshui  VI  Microwave  Tecb- 
nique.s  and  Applications 

I'se  of  tbe  Phase  Front  PUdter  to  Ob¬ 
serve  Propagation,  by  H.  lams  of  Hughes 
.\lrcrafl  ('o..  Culver  (?ity,  Calif 

Near  Zone  Field  Studies  id  (.juasi-(»p- 
tical  Antennas,  liy  W.  (*.  Sterns  of  V.  id 
(Nilifornia,  Berkeley,  Calif. 

Al>sorl>ing  Surfaces,  by  L  K.  Swarts  id 

C.  S.  Navy  KliH-tn»nics  Laii,  San  Di»-gi>. 
Calif. 

Radio  (Circuits  fi»r  Telephone  an«)  Tele- 
visiiin  Service.  A  Pri»gress  Rei>ort.  by 

D.  I.  Cone  of  The  Pai*ifii-  Tel  A  Tel.  San 
Frani'iscii,  ('allf. 

Tliurnday,  Sept.  1 

A  M. — Sessiiin  VII — ('ircullry  11 
rnlfli‘atii»n  id  Basic  Filter  Vle\v|Kdnts 
on  the  Ci>mplex  Frequency  Plane,  by  D.  L. 
Trautman.  Jr.  id  Stanfi*rd  P..  Stanf(»rd, 
Palif. 

Steady  State  and  Transient  Respitnse 
(Obtained  by  means  of  a  Two-Dimensional 
potential  Analogy,  by  II.  A.  Rosen  of 
('allfornia  Institute  of  Te<hni>li>gy.  Pasa- 
ilena.  ('alif. 

.Xriaivsis  and  Design  id  Trigger  ('in'Uits. 
by  T  H.  Melsling  and  D  R.  BiiAvn  of 
r.  id  (’allfi»rnla.  Bi*rkelt  y.  Calif. 

Dioile  Pbase-D».«crimlnati>rs.  iiy  R.  H. 
Disbington  id  Rand  Ciirp  ,  Santa  Monica, 
i’alif. 

S  YM IM  »SI  FM  Airborii*-  Antennas 
1  :’b*  P.M.  —  Sesslim  VIII — Theiiietical 

I’roblem.s 

FriH|U€*iu  \  .\r»al>sis  «d  N’aiialiU*  Net- 
work.«.  by  1,  Zndeh  id  ('olurnlria  IV. 
New  S'f>rk.  N.  Y. 

The  Kxt*-rnal  Field  iYodined  in  a  Slot 
in  an  Intinit.-  Circular  Cylinder.  i>y  S. 
Silvi-r  and  W.  K.  Saumlers  *d  F.  i)f  Cali* 
fornla.  Berkidey.  ('alif. 

Sliit  Radiators,  bv  N.  A.  Beg(*vich  of 
Hughes  Aircraft  (Jo..  Culver  City.  Calif 
Microwave  Cuiiling  by  Single  C<'rru- 
gated  Surfaces.  t»y  F.  J.  Zui’ker  and  W. 
Rotman  of  Electronh-s  Research  I.rfibs. 
FS.NF,  (\aml*riilge  F'ield  Station.  Cam- 
lirldge.  Mass. 

S  Y  M  P(  »S  I F  M  -  Telev  ish  >n 


Color  T\  Conuiiilirt*  Forinotl 

The  National  Bureau  of  Standards 
recently  organized  a  committee  for 
the  purpose  of  surveyin>r  the  pres¬ 
ent  status  and  future  prospects  of 
color  television.  .■Vmonjr  other 
things  this  committee  i.s  concerned 
with  problems  of  Keneral  policy  in 
the  radio  communications  field. 

Membership  of  the  color  televi¬ 
sion  committee  is  as  follows: 

PL  U.  Condon  of  the  National 
Bureau  of  Standards,  chairman; 
.Newhei’ii  Smith  of  N'BS,  vice-chair¬ 
man;  Stuart  L.  Bailey  of  VVashinK- 
ton,  I).  ('.;  W.  L.  PNeritt  of  the 
I'niversity  of  Illinois;  and  Donald 
tl.  P’ink,  editor  of  PIlec'TRONH’S. 

The  general  .scope  of  the  commit¬ 
tee’s  study  will  embrace  (1)  the 
necessary  bandwidth  for  .suitable 
color  pictures:  (2)  prospective  de¬ 
velopment  of  color  television  trans- 
mittinjr  and  receiving  eejuipment ; 
(.3)  radio  projiap-ation  factors  in 
the  174  to  216-mc  and  the  470  to 


COS.MIC  RAY  PROJECT 


The  equipment  aboTe.  initalled  In  a  trailer,  wat  recently  taken  by  University  of 
California  scientists  to  a  mountain  top  in  the  high  Sierra  for  investigation  of  the 
behavior  of  cosmic  rays  under  controlled  conditions.  It  counts  and  identifies  nega¬ 
tive  and  positive  mesotrone  in  the  cosmic  radiation.  Cloud  chambers  In  another 
trailer  were  oeed  to  measure  momentum  and  mass  of  particles 
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LAVOIE  LA-239A  VIDEO  OSCILLOSCOPE  Gives  Quantitative 
Data  (Amplitude  and  Time)  In  ONE  Instrument.  I 


SINI  WAVES  OBSERVAtU 

10  cycles  to  5  megacyles  per  second 

TRANSIENTS  OBSERVABLE 

tAlmimum  rite  time — 0.08  microsecond  ( 10%  to  90%  ) 
Moaimum  iqvore<pufie  duration 
5,000  microseconds 

SIGNAL  INPUT  IMPEDANCE 

Oicilleicepc  alone — 300,000  ohms  paralleled  by  30  mmf. 
Otcilleicepe  with  probe — 3  megohms  paralleled  by  12  mmf. 
SYNCHRONIZING  INPUT  IMPEDANCE 

OicilloKope  alone — 300,000  ohms  paralleled  by  30  mmf. 
Otcilleicepe  with  probe— 3  megohms  paralleled  by  12  mmf. 
SIGNAL  INPUT  VOLTAGE  AND  SENSITIVITY,  NOMINAL  FOR 
IMAGE  OF  STANDARD  AMPLITUDE  D.  A  INCH 
Otcillotcepe  olone — 0.1  to  100  volts,  peak 
With  probe — Ten  times  voltage  with  oscilloscope  alone  with 
maximum  limit  of  450  volts,  peak. 

SWEEP  TIME 

0.5  to  50,000  microseconds  per  inch,  continuous. 

SWEEP  CIRCUIT 

Start-stop,  each  sweep  independent  of  preceding. 
SYNCHRONIZING  MEANS  AND  VOLTAGE 

Intemel — Leading  or  lagging  edge  of  pulse.  Signal  under 
observation  or  trigger  generator. 

External — Without  probe — i  0.5  to  i  150  volts,  peak. 
With  probe — ±  5  to  i  450  volts,  peak. 

•  Write  for  quotation  and  any  additional  Information 

RADIO  DNCINEERS  AND  MANUFACTURERS 

MORGANVILLE.  M.  J. 


CALIBRATING  VOLTAGE 

An  internally  generated  square  wave  of  approximately  150 
cycles  per  second,  adjustable  from  0.1  to  1  volt  peak-to- 
peak  and  applied  directly  to  the  input  of  the  signal  am¬ 
plifiers,  which  follow  the  multiplier.  A  75  volt  square  wave 
for  calibrating  vertical  plate  deflections,  etc. 

TIMING  MARKERS 

Synchronized  with  sweep  and  available  at  intervals  of 
0.2,  1,  10,  100  or  500  microseconds. 

TRIGGER  PULSE  OUTPUT 

±  25  volts,  4  microsecond  pulses,  occurring  at  300,  800, 
2,000  or  5,000  pps.  and  with  rise  time  of  Vi  microsecond 
SWEEP  DELAY  AND  EXPANSION 

Any  portion  of  sweeps  nominally  over  10  microseconds 
may  be  delayed  and  expanded  about  10  times  for  detailed 
examination  of  signal. 

MEASURING  SCALE 

30  X  40  divisions,  illuminated,  optically  produced,  free  from 
parallax  and  visible  only  when  wanted,  with  any  desired 
brightness. 

EXTERNAL  CONNECTIONS  AVAILABLE 

To  vorficol  Plata  at  cafhode-ray  tube.  (Maalmum  peak 
voltaga,  430) 

Through  100,000  micromicrofarads  with  sensitivity  of 
approximately  110  volts  per  inch  deflection. 

To  borlzonfol  amplifier,  f Maximum  peak  veltago,  450) 
Through  potentiometer  allowing  sensitivity  to  be  varied 
from  approximately  8  to  200  volts  per  inch  deflection. 
Band  width  10  to  10,000  cycles. 

TO  CATHODE  OF  CATHODE-RAT  TUBE  (Z  AXIS) 

Through  10,000  micromicrofarads.  Internal  timing  markers 
cannot  be  used  simultaneously. 

CATHODE-RAY  TUBE — 3JP1 
POWER  SUPPLY 

Volts  115 — 50  to  1,600  cycles  per  second. 


Specialists  in  the  Development  and  Manufacture  of  UHF  Equipment 
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8yo-me  bands  affecting  basic  techni¬ 
cal  principles  of  frequency  alloca¬ 
tion  for  color  television  service; 
and  (.4)  adaptability  of  present 
receivers  to  color  use,  or  to  receive 
in  black-and-white  a  proKi'am  be- 
ins  transmitted  in  color. 

New  JTAC  Oftioers 

Three  recent  appointments  to  olfice 
in  the  Joint  Technical  Advisory 
Committee  were  made  by  the  boards 
of  directors  of  IRE  and  RMA.  The 
officers  for  the  term  July  1,  1949 
to  June  30,  1950  are  as  follows: 

Donald  G.  Fink,  editor  of  Elec¬ 
tronics,  chairman;  John  V.  L. 
Hosan  of  Radio  Inventions  Inc., 
vice-chairman;  and  Laurence  G. 
Cummins,  technical  .secretary  of 
the  IRE,  reappointed  .secretary. 

Formed  jointly  by  the  IRE  and 
R.MA  in  May  1948,  JTAC  reviews 
and  evaluates  technical  and  ensi- 
neerins  information  relatins  to 
electronics  in  order  to  advise 
sovernment  bodies  and  other  pro¬ 
fessional  sroups.  It  h'as  issued  two 
reports  on  the  u.se  of  uhf  for  tele¬ 
vision  in  connection  with  recent 
FCC  hearinss. 


MEETINGS 


Auc.  29-Sept.  1:  National  Con¬ 
ference  of  Associated  Police 
Communications  Officers,  Ho¬ 
tel  New  Yorker,  New  York 
City. 

.\U(i.  30-Sept.  1:  Fifth  .Annual 
Pacific  Electronic  Exhibit 
sponsored  by  the  WCE.Vl.A 
and  the  1949  IRE  western 
resional  convention.  Civic 
Center,  San  Francisco,  Calif. 

.^EPT.  12-16:  Instrument  Society 
of  America  National  Confer¬ 
ence  and  Exhibit,  Municipal 
.\uditorium,  St.  Dtuis,  Mo. 

Sept.  15-16:  Sixth  joint  Can- 
adian-U.  S.  industrial  confer¬ 
ence  of  RM.4  Board  of  Di¬ 
rectors,  Greenbrier  Hotel, 
White  Sulphur  Springs,  West 
Va. 

Sept.  26-28:  National  Elec¬ 
tronics  Conference,  Edjce- 
water  Beach  Hotel,  ChicaEo. 
Ill. 

Sept.  27-29;  Twenty-sixth  .An¬ 
nual  Session  of  the  Commun¬ 
ications  Section,  .Association 
of  .American  Railroads,  W'ent- 
worth  Hotel.  Portsmouth, 
N.  H. 

Sept.  28-Oct.  A:  16th  National 
Radio  Exhibition  ( Radiolym- 

r  pia),  Olympia  Exhibition 


Hall,  London,  EnEland. 

Oct.  10-11:  AST.M  1919  West 
Coast  .MeetinE.  Fairmount 
Hotel,  San  Francisco,  Calif. 

Oct.  10-14:  S.MPE  06th  Semi¬ 
annual  Convention,  Holly- 
wiKMl-Roosevelt  Hotel,  Holly¬ 
wood,  Calif. 

Oct.  12-15:  Ninety-Sixth  Con¬ 
vention  of  The  Electrochemi¬ 
cal  SiK'iety,  LaSalle  Hotel, 
ChicaEo,  111. 

Oct.  17-21 :  .Annual  MeetinE  of 
the  Society  for  Non-Destruc¬ 
tive  TestinE,  Public  Auditor¬ 
ium,  Cleveland,  Ohio. 

Oct.  ;U-Nov.  2:  Second  annual 
Conference  on  Electronic  In¬ 
strumentation  in  Nucleonics 
and  .Medicine,  Hotel  Commo¬ 
dore,  New  York  City. 

Oct.  31-Nov.  2:  1919  Radio  Fall 
MeetinE  of  IRE  and  RMA 
eiiEineeriiiE  department.  Hotel 
Syracuse,  Syracu.se,  N.  Y. 

Oct.  31-Nov.  2:  Fall  MeetinE  of 
the  L'RSI  and  IRh',  National 
.Academy  of  Sciences  and 
State"  Dept.  BMe-,  WashinE- 
ton,  D.  C.  • 

Nov.  ll'-18:  23rd  NEMA  An¬ 
nual  MeetinE,  Haddon  Hall 
Hotel,  .Atlantic  City,  N.  J. 


Televised  operations  have  recently 
become  standard  training  proced¬ 
ure  at  Guy’.s  Hospital  in  Lemdon, 
thus  enabling  medical  students  to 


Surgery  Tuiiglit  Via  Televiseioii 

view  advanced  surgery  without 
clustering  around  the  operating 
table  in  the  theatre. 

The  installation  incorporates  a 


C.P.S.  Kmitron  camera  fixed  di¬ 
rectly  above  the  operating  table, 
horizontally,  with  a  mirror  set  at 
an  angle  of  4.5  degrees  reflecting 
into  the  camera’s  lens  the  scene 
below.  The  camera  is  remotely  con¬ 
trolled  for  lens  selection  and  focuss¬ 
ing.  The  area  .scanned  depends  up¬ 
on  the  particular  lens  in  use,  there 
being  a  choice  of  life-size,  three-to- 
one  reduction,  or  three-fold  mag¬ 
nification  of  ;in  area  five  by  six 
inches. 

•A  microphone  located  alongside 
the  camera  picks  up  the  surgeon’s 
running  commentary.  Camera  and 
microphone  are  linked  with  remote 
receivers  (in  lecture  rooms)  by 
closed  transmission  circuits. 

The  hospital  intends  to  prepare 
a  repertoire  of  30  or  40  standard 
operations,  and  then  invite  parties 
of  surgeons  from  hospitals  through¬ 
out  England  to  come  and  watch  the 
operations  being  televised.  A  film 


(continued  on  p  208) 


General  view  oi  the  operating  theatre  in  Guy'e  Hoipital,  London,  shows  the  unobtru 
sire  character  oi  the  television  camera  installation  (upper  leit).  The  camera  is  attached 
to  the  lamp  over  the  operatinq  table  and  both  are  moved  on  an  overhead  track 
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Magnovox  uses  Sylvonia  1N34  Germanium  Diodes 
in  all  TV  receivers  for .  .  . 


Magnavox  selected  Sylvania  lN34’s  for  use  as  video 
detectors  in  its  television  sets  because,  according  to 
Mr.  Antony  Wright,  Chief  Engineer,  "Their  compact 
size,  dependability  and  electrical  characteristics  are  ideal 
for  application  to  television  signal  detection.  There  is  no 
doubt  that  they  play  their  part  along  with  the  other 
quality  products  with  which  they  are  combined  and 
which,  as  a  whole,  serve  to  produce  high  quality  pictures." 
That's  just  one  more  of  the  outstanding  jobs  that 
Sylvania  Germanium  Diodes  are  doing!  Why  not  plan 
to  put  these  compact,  heaterless  components 
to  work  in  your  products.^ 


Th«  Magnavox  Company's  famous  Embassy  Toitvision  Sot-~liko  ail  ethtr 
modtis  in  tho  company's  lint  of  TV  rtctivtrs  — incorporatts  a  Sylvanio  1N34 


TO  GRID  OF 


FROM  PLATE  OF 


Fort— of 
dkmroM  of  Iho 
itofiiovoK  Imbaggy, 
•howiog  tlM 
INMiModoo 
tho  vidoo  dotoctor. 


1ST  VIDEO  AMP. 


TO  CATHODE  OF 


ISTVIOEO  AMP. 


Sylvania  Elxtrk  Products  Inc. 

EUctronics  Division,  D«pt.  E-3909 
500  Fifth  Avsnua,  Ntw  York  18,  N.  Y. 

Gentlemen: 

Please  send  me  full  information  on  Germanium 
Diodes,  including  data  on  TV  applications.  I  am  also 
interested  in  receiving  literature  on  your  other  prod¬ 
ucts  in  the  fields  of: 

□  Communications,  Television  and  Industrial 
Electronics 

□  Radioactivity  □  Radar  and  Microwaves 


Stoto 


Company 


ELECTMMIC  DEVICES:  UDIO'mfS:  C«T1«^>T  iIr:  ntOIOlAMPS: 
FLUORtSCENT  LUIPS.  FIXTURES.  WIRINC  DEVICES.  SWN  TUDWC:  IISHT  DUIDS 


Position - 
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APPLICATIONS 

Meoswremenf  and  Control 


i!  Temperature 
y  Pressure 
^  Flow 

^  Temperature 

Compensation 


^  High  and  Low  Frequency 
y  Direct  Current 
y  Time  Control 

it  Expanding,  compressing, 
and  limiting  output  in 
Audio  Amplifiers 


^  And  there  are  many  other  applications. 


TUBES  AT  WORK 


(continued) 


low-frequency  response  is  inten- 
■  tionally  made  very  poor. 

The  out-sroiiiK  power  amplifier 
I  r,  is  normally  inoperable  becau.se 
its  trrid  is  held  by  the  plate  of  V, 
down  to  the  vicinity  of  —7.5  volts. 
Si)mals  oriKinatinjr  at  the  remote 
station  then  appear  at  the  Kri‘l  of 
T,  and  are  heard  over  the  home 
loudspeaker.  The  separate  input 
transformer  (or  a  separate  windinjr 
on  the  output  transformer  of  T,  is 
necessary,  rather  than  connecting 
the  input  of  1%  directly  to  the  plate 


Made  to  exacting  standards  and  specifications,  Stupakoff  Negative  Temperature 
Coefficient  Resistors  are,  supplied  complete  with  temvinals  in  the  form  of  rods, 
tubes  and  simple  shapes,  including  discs,  bars  and  washers.  Sizes  currently 
available  in  rods  are  .010"  to  .500"  diameter.  Tubes  are  from  .020"  to  .500" 
O.D.,  with  I.D.  up  to  75%  of  O.D. 

Characteristics  of  the  resistor  material  are  as  follows; 


1.  SpeciAc  ResisHviHes  availab)«: 

10—7500  ohm  cm3 

2.  Resistanco  V$  Temperature — Resistance  de¬ 
creases  approximately  30%  for  each  10^^  C 
temperoture  increase,  (see  curve) 

3.  Mechonkol  properties — 

Modulus  of  Rupture  18000 — 20000  #  in2 

Compressive  Strength  75000  #  in2 
Tensile  Strength  8000—10000  #  in2 

4.  Absorption — less  than  0.1% 

5.  Stobility — Good 

6.  Reproducibility — 

a.  Resistance:  ±  5% 

b.  Temperature  characteristics: 

±  .5°  from  — 60°C  to  4-30®C 


Rtghfo-'Typkol  ReMttancc-Tgmpgrofure  Charoct»ri»tic 
StupakofV  Nggotiv*  Tgmpgroturg  Co«ffi<i«nt  Hgstttor 
Motgrial. 


STUPAKOFF  CERAMIC  & 
MANUFACTURING  COMPANY 


FIG.  3  —Front  and  rear  views  ol  typical 
master  station 

t>f  1',,  to  prevent  plate-.supply  dis- 
turbance.-<  from  appearing  at  thi.'s 
hiKh->rain  input. 

Sounds  at  the  microphone  are 
amplified,  and  any  above  a  certain 
level  (determined  by  the  settinK  of 
the  threshold  control)  are  able  to 
overcome  the  cut-off  bias  of  V,.  The 
output  of  this  hiRh-a  triode  is  then 
rectified  and  instantly  cuts  off  tri¬ 
ode  r.,  so  that  r  is  (juickly  re¬ 
turned  to  o;:erability,  at  a  rate  de¬ 
termined  by  RC.  This  time  con¬ 
stant  must  be  short  enouRh  so  that 
the  bcRinninR  of  words  is  accu¬ 
rately  reproduced,  yet  lonR  enough 
to  avoid  a  disaRreeable  thump  at  the 
receiving  end. 

Slightly  before  T  becomes  oper¬ 
able  (because  there  are  no  lacRC 
time-constants  to  slow  it  up)  the 
Ri’id  of  V’:.  (normally  cut  off)  is 
driven  positive,  and  the  incomiiiR 
amplifier  completely  and  silently 
blanked.  It  is  desirable  that  the 
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QUICKER  ASSEMBLY, 
BETTER  DESIGN 
SERVICE  AND  ^ 
MAINTENANCE  OF 
ELECTRICAL  AND 
ELECTRONK  equipment 


AN  SERIES 


K  AND  RK 
SERIES 


DP 

SERIES 


P  SERIES 


XL  SERIES 


BREAKWAY  SERIES 


M  SERIES 


Pioneers  and  leaders  in  design,  development  and  production 


CS  SERIES 


NO  OTHER  manufacturer  of  electric  connectors  offers  as 
many  varied  and  diversified  type  series  of  quality  electric 
connectors  as  Cannon  Electric  . . . 

No  other  manufacturer  of  electric  connectors  has  designed, 
engineered  and  built  as  many  different  special 
connectors  for  special  applications  . . . 

Connectors  for  aircraft,  radio,  radar,  guided 
missiles,  microphones,  power,  instruments,  con- 


n  REPRESENTATIVES  OFEICES  lOCATEO  IN  PRINCIPAl  CITIES 
400  DISTRIRUTORS  OF  CONNECTORS  FOR  SOUND  EOUIPRIENT 


trols,  television,  public  address  systems,  geophysical  equip-  Cannon  tloclric  Dovslopmont  Company 

Diviftien  of  Conne*t  Monyfoctwring  Cor^orotion 

ment,  telephone,  industrial  controls,  and  general  electrical  3209  Nwmbeldt  $t.,  Le«  AngeUt  31,  Callfo 

and  electronic  applications.  Conodion  Fo<»ory,  Toronto.  Ontorio 


f 


7 


/ 
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/fOiVes 


full  details  on  the  DUODIA 
t  is  Ideal  for  use  with  the  HE 
e-turn  devices,  both  electrical 


id  mechanical 


(continued) 


TUBES  AT  WORK 


'.■lankiiiK  operation  be  complete  an'I 
as  silent  as  possible,  as  well  as  in¬ 
stantaneous;  therefore  the  rather 
complicated  arranRement  shown  is 
used. 

The  plate  of  V',  is  pulled  to 
Rround,  making  this  tube  inoperable 
as  an  amplifier,  and  at  the  same 
time  the  direct-coupled  grid  of  V’: 
is  restrained  from  going  any 
further  negative  than  ground,  .so 
that  no  click  is  apparent. 

When  the  .sound  at  the  microphone 
ceases,  the  negative  charge  leaks 
off  r  is  then  instantly  blanked, 
and  the  clamping  of  V’.  relea.sed 
shortly  thereafter.  (As  all  coupling 
time-constants  are  very  small,  the 
effect  of  the  heavy  overload  on  V, 
caused  by  the  outgoing  signal  has 
been  dissipated  by  the  time  V:  re¬ 
turns  to  operability,  so  that  no  dis¬ 
turbances  are  heard  over  the  loud¬ 
speaker.) 


Do  you  hav«  cempUta  data 

on  th*  ravelutionory  naw  NCtlPOr— tha  halical 

polantiomatar-rhaottat  that  previdat  many  limat  graatar 

cantral  accuracy  at  na  incraata  in  ponal  spaca?. . .  ar  an  tha  aqually 

uniqua  OUOOIAI  that  graatly  timpliflas  turnt-indicating  applicatiansT  If  yau  ara 

daiigning  ar  manufacturing  any  typa  af  praciiian  alactranic  aquipmant,  yau 

thauld  hava  this  halpful  catalag  in  yaur  rafaranca  filat . . . 


Oin'ration 

It  is  obvious  that  ordinarily 
sounds  issuing  from  the  home  loud¬ 
speaker  would  be  able  to  affect  the 
home  microphone  as  well  as  desired 
.sounds  (This  would  not  cause  how¬ 
ling  as  in  an  ordinary  system,  but 
a  form  of  slow  motor-boating  as  the 
system  is  periodically  switched 
from  one  condition  to  the  other). 
Therefore  part  of  the  output  of  V, 
is  rectified  (V\)  and  applied  in  se¬ 
ries  with  the  normal  d-c  threshold 
bias  to  the  grid  of  T,.  As  this  addi¬ 
tional  bias  is  always  proportional  to 
the  amplitude  of  sound  issuing  from 
the  loudspeaker,  such  .sound  can 
never  be  loud  enough  to  take  con¬ 
trol  of  the  system.  This  mechanism 
is  aided  by  the  slight  acoustical  lag 
before  sound  from  the  loudspeaker 
can  reach  the  microphone. 

In  cases  of  loud  ambient  sound  at 
the  remote  station,  the  home  sta¬ 
tion  operator  has  merely  to  talk 
slightly  louder  than  the  sound  issu¬ 
ing  at  the  moment  from  his  loud¬ 
speaker  to  gain  instant  control  at 
any  time.  However,  it  is  found  that 
most  conversations  are  necessarily 
conducted  with  comparative  quiet 
obtaining  at  both  ends,  so  that  the 
home  loudspeaker  is  generally  prac¬ 
tically  silent  when  the  home  oper¬ 
ator  wishes  to  talk. 

For  example,  a  machine  tool  op- 


/tDcfa//6 


_  _ ^^ision  construction  features 

found  in  the  helipot  . . .  the  centerless  ground  and  polished 
stainless  steel  shafts— the  double  bearings  that  maintain  rigid 
shaft  alignment-the  positive  sliding  contact  assembly— and  many 
other  unique  features. 


/tPescrites 


and  illustrates  the  various  spe¬ 
cial  HELIPOT  designs  available— double  shaft  extensions,  multiple 
assemblies,  integral  dual  units,  etc. 


If  you  use  precision  elecironie  components 
in  your  equipment  and  do  not  have  a  copy  of  this  helpful  Helipot 
Bulletin  in  your  files,  write  today  for  your  free  copy. 
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STANDARD  AC  SPECIFICATIONS 


NOTE:  RtGUlATORS  CAN  BE  HIRMETICAUY  SEAltD 


'WANT  TO  KNOW  WHY 
I’M  SOLD  ON 


sorensen? 


"Voltage  regulators  —  even  electronic  regulators  —  are  not  all  > 

equally  accurate!  And  I  know  ACCURACY  is  important!  The  \ 

Sorensen  electronic  voltage  regulator  gives  me  the  kind  of  occur-  \ 

acy  I  wont.  ' 

"But  I  don't  want  to  buy  accuracy  and  costly  maintenance  at  the  same 
time.  The  Sorensen  Regulator  is  a  strong  rugged  instrument  designed 
to  give  accuracy  at  no  sacrifice  to  low-cost-of-maintenonce. 

"Furthermore  I  like  my  instruments  simple  —  well  designed  —  because  I 
know  that  a  complex  instrument  loaded  with  added  components  can  mean 
poor  basic  design  —  and  inferior  performance.  The  Sorensen  Electronic  Voltage 
Regulator  is  a  beauty  for  simplicity." 


"That's  why  I'm  sold  on 


sorensen 


Get  highly  stabilized  OC  regulation  with 
the  NOBATRON  and  B  NOBATRON 


Write 
for  detailed 
"Soreneen  Regulator. 
Performante  Charf'* 
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Ihe  ORIGINAL  SORENSEN  CIRCUIT  it  Dotily 
odopltd  tQ  mt«t  your  tptciol  roquiromontt. 
SORENSEN  enginttrt  ort  olwayt  ovoilobit  to 
tolvo  any  unutuol  probltm  not  hondlod  by  tbo 
STANDARD  SORENSEN  LINE  JAN  roquiremontt 
corB  bt  mot  by  oil  modolt. 


and  company,  me 


375  Fairfeld  Avt.,  Stamford,  Conn 


/kfiek 


RELAYS 

ARE  PERFORHIANCE  PROVED! 


You  get  better  service  from  Leach  Relays  because  thousands  of  types  of 
relays  for  thousands  of  applications  have  been  proved-in-use  for  over  30  years. 

Leach  Relays  are  designed  with  an  exceptionally  high  factor  of  safety 
for  extra  dependability.  Simplicity  of  designs  makes  installation  quick,  easy 
and  inexpensive.  Get  a//  the  facts  and  make  your  own  comparisons.  Leach 
Relays'  outstanding  performance,  reliability,  sturdiness  and  economy  have 
been  proved-in-use. 

Highest  standards  of  engineering,  materials  and  workmanship  assure  long, 
safe,  efficient,  trouble-free  service. 

FOR  BETTER  CONTROLS  THROUGH  BETTER  REIAYS-CONTACT  lEACH 


SIIS  AVALON  iOUlCVARD.  *  LOS  ANGCLCS  3.  CALIf. 
ftpprpspnfoffVM  ifl  Principo/  CrfiDt  o/  U.  S.  ond  Cono<^o 


TUBES  AT  WORK  (continued) 

erator  at  the  remote  end  vvili  always 
have  to  shut  down  his  machine,  or 
come  closer  in  order  to  be  able  to 
hear  above  the  din.  The  talker  at 
the  home  station  can  al.so  adjust 
his  incomitiK  volume  control  to  give 
a  level  satisfactory  for  any  particu¬ 
lar  conversation,  although  this  is 
not  usually  neces.sary. 

The  microphone  may  be  located 
very  close  to  the  home  loudspeaker, 
even  in  the  same  cabinet  if  desired. 
However,  better  results  are  possible 
if  they  are  separated  by  a  few  feet. 

( A  convenient  arrangement 
which  has  been  suggested  would  be 
to  combine  a  small  microphone  with 
the  .selector  pushbuttons  in  a  com¬ 
pact  unit  for  the  desk,  while  the 
rest  of  the  e<iuipment  could  be  in¬ 
stalled  in  .some  out-of-the-way  loca¬ 
tion  nearby.) 

The  .system  de.scril)ed  above  was 
used  for  a  prolonged  period  in  a 
shipyard,  the  master  station  being 
l<K'ated  in  the  main  office,  with  sub¬ 
stations  in  a  boat-shed,  mill  build¬ 
ings,  machine  shop,  blacksmith 
shop,  and  an  outdoor  location;  and 
operation  proved  completely  reliable 
and  highly  satisfactory  under  all 
circumstances. 

In  the  interests  of  simplicity, 
unnecessary  details,  such  as  dis¬ 
tribution  switching  and  provision 
for  initiating  calls  from  the  remote 
stations  have  been  omitted  from  the 
.schematic  diagram. 

VeiKMTiiif:  Machine 

By  S.  .M.  .Mii.anowski 
I.OM  Anaelcs,  Cnlif. 

To  permit  the  edge-gluing  of  thin 
wood  strips  or  veneers  with  greater 
speed  and  efficiency,  a  new  elec¬ 
tronic  veneering  machine  has  been 
developed  for  Anacortes  Veneer, 
Inc.,  at  Anacortes,  Washington. 

It  is  powered  by  a  radio-fre- 
((uency  generator,  and  makes  u.se  of 
the  Mann-Rus.sell  parallel  bonding 
principle  to  heat-cure  resin-coated 
wood  surfaces  at  relatively  low 
pressures  without  discrepancies  in 
the  alignment  of  the  mated  compo¬ 
nents.  The  latter  comprise  strips  of 
wood  ranging  up  to  10  feet  in 
length,  covered  with  heat-reactive 
adhesives  such  as  phenol  and  urea 
formaldehyde  resins. 

As  indicated  in  Fig.  lA,  veneers 
are  initially  coated  and  loaded  on 
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The  Arnold  Engineering  Company 
offers  to  the  trade  a  complete  line  of 
Magnetic  Materials 


PERMANENT  MAGNET  MATERIALS 

•  Cast  Magnets,  Alnico  1,  n,  III,  IV,  Y,  Yl,  JQI,  X-900 


•  Sintered  Magnets,  Alnico  0,  lY,  Y,  YI,  X-900,  Remalloy* 

•  Vicalloy*  •  Remalloy*  (Comol) 

•  Cunico  •  Cunife  •  Cast  Cobalt  Magnet  Steel 

HIGH  PERMEABILITY  MATERIALS 

•  Deltamax  Toroidal  Cores  •  Supermalloy*  Toroidal  Cores 

•  Powdered  Molybdenum  Permalloy*  Toroidal  Cores  •  Permendur* 

*Manufocfured  und9r  /tcensing  orrongemenfs  with  V/ESTfAN  ELECTRIC  COMPANt^ 


fbt  in^/YnaCbn  td  onyo/^ti^ese  Z/lcfgneC/b 

sfc  TS5  Arnold  Fngineering  Company 
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SUBSIDIARY  OF  ALLEGHENY  LUDLUM  STEEL  CORPORATION 

147  EAST  ONTARIO  STREET,  CHICAGO  11,  ILLINOIS 


TUBES  AT  WORK 


(continued) 


I 


made  to  year  specifications 


BURGESS  ENGiNEERS  WILL 
DESiGN  A  NEW  BAHERY  TO 
MEET  YOUR  SPECiFiCATIONS 


ELECTRODES  CLIPPER 
DISCHARGE  1 
FRICTION  BELTS 


CONVEYOR 

BELTS 


-CONVEYOR' 

BELT 


DEAD  PLATE 


‘layup 

TABLE 


UPPER  CONVEYOR  BELTS 


LO«ER  CONVEYOR  BELTS 


POSITIVE 

ELECTROOEi 


GLUE  JOINT 


I  TO  I  NEGATIVE 

GENERATOR  ELECTRODE 


FIG.  1  Setup  for  r-f  wood  Teneering 

Many  units,  such  as  timers,  transmitters,  vending  mechanisms,  and  simitar  devices  m  c  in 

require  the  adoption  of  small  open  gear  trains  for  intermittent  duty. 

Heaver  Gear  TK'orks  is  equipped  to  make  these  trains  to  any  degree  of  accuracy  required. 

Beaver  Gear  engineers,  knowing  what  is  expected,  and  qualified  to  assist  in  details 
of  fine-pitch  gear  applications,  can  advise  you  as  to  what  will  work  best  under  various 
MEMBER  OF  couditions  and  can  specify  the  correct 

,  design. 

'  Consult  us  on  your  gear  problems. 


ii  layup  table  from  which  they  are 
ft‘<l  by  friction  conveyor  beltit 
through  an  electrostatic  field  cre¬ 
ated  by  a  dead  plate  and  two  elec- 
tnxles.  Vertical  spring  pressure  is 
e.xerted  by  the  electrodes  to  main¬ 
tain  the  hori/.ontal  alignment  of 
veneer  tuiges  as  curing  action  takes 
place,  after  which  the  veneered 
materials  are  passed  through  dis¬ 
charge  friction  l>elts  to  a  conveyor 
belt  for  cutting  to  pri'determined 
lengths  with  a  clipper. 

The  fundamental  arrangement  of 
conveyor  belts  is  indicated  .sche¬ 
matically  in  Fig.  IB.  There  are  two 
upper  belts  for  each  lower  l)elt  and 
the  former  are  actuated  a  few’ 
inches  on  either  side  of  the  lower 
conveyor.  The  upper  belts  exert 
spring  pressure  to  maintain  align¬ 
ment  by  bending  the  veneers 
slightly  before  the  latter  are  elec¬ 
tronically  adhered.  In  the  discharge 
belt  units,  operational  speeds  arc 
reduced  to  prevent  crowding  and 
vertical  pressures  are  relatively 
slight. 

Figure  1C  shows  how  electrodes 
are  positioned  a  few  inches  from 
one  another  at  a  twenty-degree  an¬ 
gle  to  the  conveyor  system.  The 
aforementioned  dead  plate  is  di¬ 
rectly  below  these  electrodes,  and 
each  glue  line  in  its  forward  travel 
pas.ses  progressively  through  the  r-f 
field  so  that  the  energy  of  the  latter 
will  be  concentrated  between  alter¬ 
nating  positive  and  negative  plates. 

Both  the  electrodes  and  the  dead 
plate  are  made  of  corrugated  alu¬ 
minum  for  over-and-under  thread¬ 
ing  action  as  veneers  are  passed 
through  and  aligni’d  in  the  electro¬ 
static  field.  Such  corrugated  platens 


r"  Burgess  Service!  This  complete 

\  \  ^'’K'oeering  Manual  lists /luridrecfs  of  battery  types 

^  \  \  developed  by  Burgess  Engineers  to  meet  new  require- 

\  Y  — hCIT  ^  \  nients.  If  the  specific  battery  you  need  is  not  among 

\  M  them,  the  complete  Burgess  facilities,  design,  pro- 

\  \\  duction,  and  engineering  will  be  placed  at  your  dis- 

^B!  \  posal  to  build  the  battery  you  need  in  any  quantity 

—  large  cw  small ! 

■l  Write  for  ENGINEERING  MANUAL  and  CHECK  SHEET 

No  obligation.  By  return  mail  you  will  receive  the  FREE  Engineering 
Manual  listing  the  complete  line  of  Burgess  Batteries  together  with 
specifications;  also  the  Burgess  “Check  Sheet’*  on  which  you  may  outline  your 
requirements  in  the  event  that  the  battery  you  nerd  has  not  already  been 
developed.  Address: 


BATTERY  CO.,  (DEPT.  El)  FREEPORT,  ILLINOIS 
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1  Vj  ttfnr\ 


STYLE  S31  and  332 


STYLE  TD2A 


STYLE  TS2A 


STYLE  534 


STYLE  557 


STYLES  531  and  532 


C4p«citr  Rangai:  0.5-5  MMF  &  1-8  MMF 
Working  VolUgo:  500  V.D.C. 

Max.  T*mp*ratur«:  73  C 
0  Factor  ca  1  MC.:  1,000  inin. 

Initial  Leakage  Resistance:  IQ, 000  megohms  min. 
Styles:  S31  for  panels  .015*  to  .039*;  S32  lor  .040' 
to  .063' 


STYLES  TS2A  and  TD2A 


Capacity  Ranges: 

Zero  Temp.  Coefl.  1.3-7  MMF  &  3-12  MMF 
N300Temp.  Coefl.  3-13  MMF  A  5-20  MMF 
NSOO  Temp.  Coefl.  4-30  MMF  A  7-43  MMF 
Working  Voltage:  500  V.D.C. 

Q  Factor  (ft  1  MC.:  500  min. 

Initial  Leakage  Resistance:  10,000  megohms  min« 
Styles:  TS2A,  Single  Condenser; 

TD2A,  Dual  Condenser 


STYLES  554  and  557 

Capacity  Ranges: 

Zero  Temp.  Coelf.  l.S-7  MMF.  3- 12  MMF  A 
5-23  MMF 

N750  Temp.  Coefl.  S-30  MMF  A  8-SO  MMF 
Working  Voltage:  350  V.D.C. 

O  Factor  ^  1  MC.:  500  min. 

Initial  Leakage  Resistance:  10,000  megohms  min. 
Styles:  354  Mounted  with  Spring-Clip;  557  for 
Sub- panel  or  Bracket  Mounting 


/  ^(cctWHCCA 


ERIE  RESISTOR  CORP.,  ERIE,  PA. 


LONDON,  ENGLAND  •  •  TORONTO,  CANADA 
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TUBES  AT  WORK 


TAPING  LEAD-IN  CABLE  to  TV  antenna  croNS-bt  am  with 
plastic-backed  No.  33  "SCOTCH  ’  Electrical  Tape. 
Easy-to-apply  tape  helps  prevent  ’  snow  ’  streaks  on  re¬ 
ceiver  screen  by  insulating  and  fastening  cable  securely 


another 


Control  Export  DUREX  ABRASIVES  CORP.,  Ntw  Rocho/fo.  N.  Y 
In  Cenodo  CANADIAN  DUREX  ABRASIVES  ITO..  Bronttord.  Ontor 
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Mode  in  U  S  A.  by  MINNESOTA  MINING  &  MFG.  CO.,  soinf  Paul  6.  Minn 

also  makers  of  other  "Scotch  ”  Pressure-Sensitive  Tapes,  ’I'ndersear'  Rubberized  Coating,  "Scuuh 
lite"  Reflective  Sheering.  ’Safet>-\X’alk”  Non-Slip  Surfacing,  "3M  Abrasives,  "3M  Adhesives. 


FIG.  1 — Vacuum  capocitor  voltage  divid 
ers  can  be  used  to  extend  the  range  el 
vacuum-tube  voltmeters,  and  similar  indi¬ 
cating  devices,  without  destroying  their 
high-impedance  characteristics 


PREVENTING  WIND  DAMAGE  by  taping  lead  in  cable 
to  antenna  mast  Stretchy  tape  lessens  interference 
’noise.' 


Vat‘1111111  Cupucilor  \<)Itu|£e 
Dividers 


By  E.  F.  Kier.nan 


Research  Division 

V  5?.  .Ynri/  Electronics  Lahoratorp 
San  Diego,  ('aUfornia 


Forecast:  Less  TV  **Snow”  with  New  Plastic  Tape 


Loose  antenna  lead-ins  were  causing 
"snow  "  streaks  across  TV  receiver 
screens  until  installation  men  began 
using  "SCOTCH  "  No.  33  Electrical 
Tape.  Now,  this  amazing  new  tape  pro¬ 
vides  all-weather  insulation  protection 
for  a  fraaion  of  the  usual  cost. 


Why  not  let  "SCOTCH"  Elearical 
Tapes  save  you  time  and  money  on 
your  next  insulating  job?  Just  write 
Dept.  E9  for  a  booklet  describing  the 
more  than  thirty  tapes  designed  to  solve 
practically  any  insulating  problem.  No 
obligation. 


Quick  Facts  About  “SCOTCH”  No.  33  Electrical  Tope 

•  THIN  CALIPER— only  .007  inch  thick,  takes  less  room  in  junction  boxes, 
and  fittings. 

•  HIGH  DIELECTRIC  STRENGTH -over  7,000  volts. 

•  TOUGH  —  plastic  backing  is  abrasion  resistant,  unaffected  by  water,  acids, 
oils,  alkalies,  alcohols,  exposure  to  sun,  rain,  snow,  ice. 

•  STRETCHY  —  conforms  snugly  to  uneven  surfaces. 

•  TIP  — for  perfect  high-heat  insulation  try  "SCOTCH  likctrical  Tape 
Xo.  2”  Glass-backed,  Thermo-setting  Adhesive 


SCOKH 


The:  vacuvm-tubf.  voltmkter  has 
been  applied  extensively  to  the 
measurement  of  potential  differ¬ 
ences  in  the  research  laboratory,  in 
radio  servicing  and  in  the  field  of 
electronics  generally.  The  popular¬ 
ity  of  this  instrument  is  due  pri¬ 
marily  to  its  high  input  impedance 
which  allows  measurements  to  be 
made  with  a  minimum  of  disturb¬ 
ance  to  the  circuit.  High  input  im¬ 
pedance  is  achieved  by  the  use  of 
diode  vacuum  tubes  of  small  inter¬ 
electrode  capacitance  and  re.stricted 
physical  dimensions  which  allow  the 
tubes  to  be  contained  in  compact 
probes. 

While  small  physical  dimensions 
facilitate  measurements  in  tight 
places,  they  impose  limits  on  the 
maximum  voltage  which  can  be  ap¬ 
plied.  The  upper  voltage  limit  gen- 


have  a  special  advantage  in  that 
their  troughs  can  be  readily 
cleaned  when  sizeable  quantities  of 
squeezed-out  resinous  adhesives  ac¬ 
cumulate  therein. 

Production  data  indicate  that  a 
three  to  four  percent  ratio  of  waste 
materials  is  being  eliminated 
through  use  of  the  machine  in 
place  of  previous  taping  technitjues, 
and  that  the  machine  operates  as 
rapidly  as  heated-drum  veneering 
units  without  demonstrating  the 
latter  type’s  inherent  splicing  diffi¬ 
culties. 

The  machine  is  being  used  pri¬ 
marily  for  the  production  of  clear 
face  stock,  but  should  be  readily 
adaptable  to  the  production  of  core 
stock  from  waste  wood  materials. 


I 


television 


’/Sav/ 


^  Fully  in  keeping  wilh  the  trend  to 
wards  larger,  direct-viewing  tubes  origi 
nally  pioneered  by  Dr.  Allen  B.  Du  Mont -and 
also  the  lower  price  range  for  higher  grade  TV 
offerings. 

Type  16FP4  is  a  16-inch  magnetic  focus  and  de 
flection  television  picture  tube  designed  to  give 
high  brilliance  and  sharp  definition.  Electron  gun 
design  utilizes  a  bent  electrode  structure  to  be 
used  with  a  single  external  magnet  for  the  elim 
ination  of  ion  spot  blemishes.  The  exclusive 
Du  Mont  screen  depositing  technique  assures 
the  longest  pleasurable  usage 


CHECK  LIST  Of  I6FP4  ADVANTAGES... 

All  glass!  No  mounting  problams. 

A  mass-produced  standard  TV  tube  tor  maximum 
value  at  minimum  cost. 

Overall  length  oi  only  ZD's  inches. 

Dellection  angle:  62°. 

Maximum  diameter:  16' •  inch  ±:  '•  inch. 
Bent-gun  ion  trap  requiring  but  a  single  magnet. 
Accelerating  potential:  Maximum  16  KV;  (Design 
Center  Value). 

New  type  small  shell  duodecal  S  pin  instead  oi 
7.pin  ^se,  ior  use  with  economical  hall-socket. 
Ideal  compromise  between  large  picture  sise  and 
moderate  tube  cost. 


^  Dmtailmd  Specifications  on  fquBst.  Ltt  us  quota  on  quantity  requiromonts. 
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WHY  WOn-TV 
CHOOSES  fAinCHILD 


I  TUBES  AT  WORK 


(continued) 


erally  does  not  exceed  300  volts 
rms,  and  in  many  instruments  is 
much  lower. 

The  problem  of  extending  the 
range  of  a  vacuum-tube  voltmeter, 
while  at  the  same  time  preserving 
its  high-impedance  characteristics 
has  not  received  a  great  deal  of  at¬ 
tention.  This  writer  has  found  that 
the  recent  appearance  on  the  mar¬ 
ket  of  a  variety  of  compact  vacuum 
capacitors  provides  components 
which  can  be  assembled  into  volt¬ 
age  dividers  which  will  not  only  ex¬ 
tend  the  a-c  ranges  of  a  vacuum- 
tube  voltmeter  up  into  the  kilovolts 
but  will  also  increase  the  input  im¬ 
pedance  as  well. 

The  vacuum  capacitor  voltage  di- 


Thc  month  of  September  sees  another  great  landmark  in  the  advance 
of  television.  WOR-TV  goes  on  the  air.  Taking  its  cue  from  over  a 
dozen  years  of  operating  Fairchild  equipment  at  WOR,  key  station 
of  the  Mutual  Broadcasting  System,  WOR-TV,  one  of  the  most 
modern  installations,  again  selects  Fairchild. 

They  know,  as  do  many  of  the  AM.  FM  and  TV  stations  in  the 
United  States  and  abroad,  that  Fairchild  recording  and  playback 
equipment  is  professional  equipment.  They  know  that  a  14:25  tran¬ 
scribed  show,  spinning  on  Fairchild  Synchronous  Turntables  will 
sign  at  exactly  14:25  on  the  nose.  Not  14:29  or  14:21.  Exactly  14:25! 


mANSCniPTIOM  TURNTABLE 

On  the  right  is  shown  a  unit 
familiar  to  WOR-TV,  to  re- 
cording  studios,  radio  stations 
and  film  companies. 

•  Direct  to  center  gear  drive. 

•  Instant  speed  change  during 
eperatien. 

•  Na  slippage  coupling. 

•  Highest  to 

•  No  tattletale  wow  or  flutter. 

•  Lip  Synchronous. 

•  Removable  front  access  panel. 

•  Adjustable  feet  for  levelling. 

•  Knee  and  toe  space  for 
operator. 

•  Increased  operating  efficiency.  V 

•  Seduced  operating  costs. 


Unit  635  was  selected  bv  WOR- 
TV  to  be  installed  inside  the  Turn¬ 
table  cabinets.  It  is  a  compact  2 
stage  push-pull  power  amplifier.  It 
supplies  a  local  audio  signal  to  a 
loudspeaker  or  to  a  number  of 
headsets  in  order  to  monitor  or 
cue  a  disk.  It  bridges  across  any 
low  impedance  line.  Specifications: 

±  IV'i  db,  70-tS,000  cps. 

Gain  Control.  Tone  Control. 
Three  watts  output  to  a  loudspeaker. 


Photograph  of  a  vacuum  capacitor  voltage 
divider.  The  values  of  the  capacitors 
shown  are  5  and  500  umI  with  17.500-volt 
ratings  Official  Photograph  If.  S.  Navy 


vider  may  be  used  in  conjunction 
with  a  variety  of  indicators  includ¬ 
ing  the  electrometer,  the  cathode- 
ray  oscilloscope,  the  vacuum-tube 
voltmeter  and  the  electrostatic  volt¬ 
meter.  In  conjunction  with  an  elec¬ 
trostatic  voltmeter,  it  can  be  used 
for  d-c  measurements'. 


PREAHAPLmER-EQUALnER 

Unit  622  obviates  the  expensive  multiplicity  of 
equalizers  literally  forced  up>on  the  owner  of 
sound  equipment  by  the  ever  increasing  num¬ 
ber  and  types  of  pickups.  Operates  independ¬ 
ent  of  source  impedance;  provides  equalized 
line  level  output  from  the  turntable;  Fairchild 
Unit  622  is  in  use  with  all  modern  pickups  in 
professional  services.  Vertical;  lateral;  stand¬ 
ard  and  micTogroove  pickups — high  imped¬ 
ance  and  low  impedance — ONE  EQUALIZER 
FOR  ALL.  WOR-TV  uses  it. 

Write  far  complete  details  and  descriptions. 


Typical  Divider 

Although  dividers  may  be  fabri¬ 
cated  by  assembling  a  series  of 
standard  transmitting  vacuum 
tubes,  using  the  interelectrode  ca¬ 
pacitances  in  various  combinations, 
the  vacuum  capacitor  is  much  more 
;idaptable.  These  capacitors  may  be 
obtained  in  values  ranging  from  1 
to  l,000-/i/if  or  more;  and  in  rat¬ 
ings  of  from  10  to  30,000  volts  or 
higher. 

The  dividers  consist  of  two  sec¬ 
tions  in  series.  The  voltage  division 


RECORDING  EQUIPMENT  CORPORATION 

B  7TH  AVE.  WHITESTONE,  1.  I.,  N.  V. 
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Get  out  of 
the  woods'' 

with  the  Sangamo 


*The  Service ^ovec/  Molded  Paper  Tubular 


Introduced  by  Sangamo  in  1946  as  the  first  tubular  paper  capacitor  to  be 
molded  in  a  thermo-setting  plastic,  the  'I’ype  ;{0  is  thoroughly  stTvice-proted! 

Used  extensively  by  television  manufacturers — preferred  by  service  men 
—  the  Type  30  offers  these  proven  advantages  .  . .  Especially  designed  flexible 
leads  that  resist  breakage  and  can't  pull  out!  .  .  .  No  wax  to  run  when  heat  is 
applied  .  .  .  Element  is  never  damaged  in  fabrication  (less  heat  and  pressure 
Ls  used  in  molding  the  thermo-setting  plastic  case)  —  this  means  greater 
dependability  —  no  “hot  spots.” 


The  Sangamo  Path¬ 
finder.  Type  30 
Miildid  Tubular.  The 
better,  trouble-free, 
thoroughly  srrvice- 
proivd  plastic  paper 
tubular  capacitor. 


Try  these  stable,  rugged,  long-lived  pajH-r  tubulars  you'll  like  them! 
Write  for  these  Sangamo  Capacitor  Catalogs:  Hutton  Catalog  No.  8.30,  Mica 
Catalog  No.  8.31,  Paper  Catalog  No.  832,  Electrolytic  ('atalog  No.  82.5. 


SPRINGFIELD,  ILLINOIS  ^^99!^ 


IN  CANADA:  SANGAMO  COMPANY  LIMITED,  LEASIDE,  ONTARIO  sc« 
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ffCSJSTOtS  •  RHCOSfATS  •  IKIAYS  •  CONTROl  OCVICCS 


WARD  LEONARD 

ELECTRIC  COMPANY 


€tuiC~  E 


because  the  shape  is  elliptical 

When  space  is  at  a  premium,  the  elliptical  (hence, 
stronger)  shape  of  STRIPOHM  Resistors  gives  high 
unit-space  rating  and  extra  strength  to  withstand  elec¬ 
trical  and  mechanical  strain. 

These  vitreous  enameled  wire-wound  resistors  have 
low  mounting  brackets  .  .  .  strategically  arranged 
terminals  permitting  multiple  stacking  for  further  sav¬ 
ing  of  space  ...  no  sharp  edges.  Ratings  from  30  to  75 
watts  . . .  0.45  to  66,000  ohms. 

Vi'rite  for  Bulletin  23.  WARD  LEONARD  ELECTRIC 
COMPANY,  31  South  Street,  Mount  Vernon,  N.  Y. 
Ofhces  in  principal  cities  of  U.  S.  and  Canada. 


WARD  LEONARD 

RESISTORS 


New  Stripohm 
IS  STRONGER 


TUBES  AT  WORK  (continued) 

aeros.s  the  divider  is  proportional 
to  the  reactance  of  the  section.s.  For 
instance  a  section  in  series 

with  a  100-|Hjuf  section  would  divide 
the  applied  voltajre  in  the  ratio  of 
twenty  to  one.  If  100  volts  were 
applied  across  the  divider  there 
would  be  a  reactive  drop  of  95.239 
volts  across  the  5-/i/if  .section  and  a 
drop  t)f  4.761  volts  across  the 
100-/t/if  section,  neglecting  the 
shunt  capacitance  of  a  probe. 

In  practice,  representative  probe 
capacitance  will  vary  between  3- 
and  9-/i/(f,  depending  on  the  type  of 
diode  u.sed.  In  low-ratio  dividers 
this  shunt  capacitance  connot  be 
neglected. 

In  Fig.  1,  suppose  .Y,  is  the  re¬ 
actance  of  a  capacitor,  -Y,  is 

the  reactance  of  a  50-/i/if  capacitor 
and  A',  is  the  shunt  capacitance  of 
a  probe,  say  6-u/if.  If  the  reactance 
of  A',  is  given  the  value  of  1,  then 
the  relative  reactance  of  the  other 
.section  will  be 
1^ 

'  'I’l' 

The  total  reactance  across  the 
divider,  relative  to  the  5-/i/if  sec¬ 
tion,  would  be  1  -t-  0.0893,  or  1.0893. 
The  percentage  drop  across  X,  of 
any  voltage  fJ  applied  across  the 
divider  would  be  0.0893  1.0893  x 
100  or  8.2  percent.  In  other  words, 
if  £■  ecpials  100  volts,  e  would  be  8.2 
volts. 

Since  the  leakage  resistance  of 


Vacuum  capacitor  voltage  divider  ueing 
tube  plate-to-iilament  capacitance  in  eerie* 
with  iour  SO-M/ui  vacuum  capacitore  con¬ 
nected  in  paraiiei — Official  Photograph 
(/.  S.  Navy 
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Its  practical  cost  astonishes  users  almost 


CHEMICAL  COMPOSITION 

The  nominal  comjwsition  of  com¬ 
mercially  pure  wrought  Nickel  is: 

Nickel*  . 99.4% 

Copper . OT 

Iron . 0-15 

Manganese  . 0.2 

Silicon  . 0.05 

Carbon . 0.1 

^Including  cobalt 

PHYSICAL  CONSTANTS 

Specific  Gravity . 8.89 

Density,  lb.  per  cu.  in . 0.321 

VI  1.  D  .  J  2615-2635'F. 

Melting  Point .  |  1435-1445*C 

Specific  Heat  at  (80-212°F.) . 0.130 

Heat  Expansion  Coefficient  at  (80-212°F.), 

per  ‘F . 0.0000072 

Thermal  Conductivity  at  I80-212*F.), 

Btu/sq.  ft./hr./'F./in. . 420 

Electrical  Resistivity  at  32°F., 

ohms/cir.  mil.  ft . 63 

Temperature  Coefficient  of  Electrical 

Resistivity  per  °F . 0.0022-0.0028 

.Modulus  of  Elasticity 

in  tension,  psi . 30,000,000 

in  torsion,  psi . 11,000,000 

Poisson’s  Ratio . 0.31 

MECHANICAL  PROPERTIES 

The  following  figures  for  Standard 
Cold  Rolled  Sheet  are  typical,  though 
the  figures  will  vary  for  different 
forms  and  tempers. 

Tensile  Strength . 5.5,000-80,000  psi 

Yield  Strength  (2%  offset) 

15,000-45,000  psi 

Elongation  in  2  in . 50-35% 

Rockwell  B  Hardness . 40-70 

AVAILABLE  FORMS 

Wire  Bar  Plate  Pipe 

Rod  .Angles  Sheet  Strip 

Seamless  and  Welded  Tubing 
Sand  and  Precision  Castings 
Clad-Steel  Plate  and  Strip  Welding  Rods 


as  much  as  its  distinctive  characteristics 


It  it  a  strange  and  interesting  metal.  Pure  Nickel.  A  kin  of  both 
the  base  metals  and  the  precious  metals.  Among  all  the  elements, 
no  other  metal  possesses  its  unique  combination  of  so  many  differ* 
ent  and  uncommon  properties. 

k 

•  It  is  highly  resistant  to  corrosives  that  destroy  many  other  metals— alkalies, 
many  acids,  salts,  organic  compounds,  fumes. 

•  It  has  mechanical  properties  like  those  of  structural  steel. 

9  Yet  it  is  so  ductile  that  it  can  be  worked  into  the  most  intricate  and  delicate 
shapes  that  are  practical  in  metal. 

•  It  protects  the  purity  of  sensitive  foods,  beverages  and  pharmaceuticals 
against  contamination. 

•  It  often  provides  a  faster  rate  of  heat  transfer  than  metals  with  equal  heat 
conductivity. 

•  Its  special  electronic  properties  make  it  a  standard  metal  for  electronic  uses. 

•  It  offers  rare  electrical  and  mognetostrictive  characteristics  that  often  give 
theoretical  ideas  a  birth  of  practical  value. 

•  It  can  be  exposed  to  temperatures  ranging  into  yellow  heat  and  even  hot¬ 
ter  in  the  absence  of  sulphur. 

•  At  sub-zero  temperatures  its  strength  increases  without  change  in  ductility 
and  toughness. 

9  It  is  a  standard  metal  for  the  cladding  of  steel,  and  as  a  base  for  gold, 
palladium  and  silver-clad  products. 


And  one  of  the  most  valuable  of  all  its  features  is  the  fact  that 
Pure  Nickel  is  a  practical  metal  at  a  practical  price. 

Does  it  stimulate  an  idea  of  how  you  may  find  an  easy  answer  to  a 
difficult  problem? 

Our  booklet,  "fneo  Nickel  Alloys  for  Electronic  Uses"  gives  the 
important  facts  you  want.  It's  yours  for  the  asking. 


The  International  Nickel  Conipan]f,  Inc 


See  us  at  Booth  102,  September  12  to  16 

4^H  national  instrument  exhibit 

Municipal  Auditorium  •  St.  Louis,  Missouri 


67  Nan  StTHt  NSW  Ytrk  S.  N.Y. 
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ANEW 

MINIATURE  POWER 
TRANSFORMER  FOR 
USE  IN  AIRBORNE  A 
PORTABLE 
EQUIPMENT 


N/usfrofion  shows 
r«/afiV«  sis*  of 


HORNET  ond  convon* 
fionoi  ffonsformors  of 


FEATURING 


comporobfo  capacity. 


;  TUBES  AT  WORK  (continued) 

I  vacuum  capacitors  can  be  main- 
I  tained  well  up  in  the  megohm  re- 
I  gion,  the  effective  load  presented  to 
a  source  of  potential  by  a  vacuum 
'  capacitor  voltage  divider  is  purely 
reactive  from  the  low  commercial 
frequencies  well  up  into  the  mega¬ 
cycles. 

The  u.se  of  these  dividers  is  not 
re.stricted  to  sinusoidal  waveforms 
since  pulse  voltages  may  be  divided 
without  alteration  of  the  pulse 
shape.*  In  applications  involving 
very  high  voltages  it  is  not  nece.s- 
.sary  to  locate  the  indicator  adjacent 
to  the  divider;  standard  concentric 
cables  may  be  u.sed  with  remote  in¬ 
dicators.  If  it  is  desirable  to  adjust 
the  division  ratio  to  .some  exact 
value,  variable  vacuum  capacitors 
make  such  an  adjustment  simple. 

I  Although,  to  the  best  of  this 
j  writer’s  knowledge,  there  are  no 
commercial  vacuum  capacitor  volt¬ 
age  dividers  on  the  market  at  the 
present  time,  this  situation  will 
probably  be  remedied  in  the  near 
future.  An  especially  designed  unit 
wherein  the  two  sections,  one  ad¬ 
justable  in  capacitance,  are  enclosed 
in  one  envelope  could  be  made  very 
compact. 

References 

(1)  A  Mot<*r  f<»r  Hi^h  Voltage  Measure¬ 
ment.  K.  a.  /..  10.  Oi  l.  1946. 

(2)  100*000  Volt  1‘ulses  Measured  With 
1  Capacitance  Voltage  Ihvider,  (J.  E.  Hrw 
‘  May  1948. 


SMALLER  SIZE 

than  any  previous  design,  through  the  use  of  newly  devel- 
n|)etl  class  11  insulating  materials,  and  design  technii{ues.  As 
shown  alxjve,  MOHNET  transformers  are  only  about  one- 
fourth  the  size  of  similarly  rated  conventional  transformers. 

GREATER  POWER  OUTPUT 

because  of  improved  design  and  coastruction.  HORNET 
transformers  operate  with  unimpaired  efficiency  at  high  tem¬ 
peratures,  and  are  suitable  for  operation  at  ambient  tempera¬ 
tures  as  high  as  150  deg.  C.  High  output  plus  smaller  size  and 
lighter  weight  make  these  units  ideal  for  use  in  airborne  and 
portable  e<juipment. 

MEETS  JAN  SPECIFICATIONS 

'  HORNET  transformers  are  designed  and  built  to  meet  re- 
quirc'iiu’nts  of  ciurent  JAN  T-27,an(l  ispiivalent  specifications. 

Write  for  <le<criplive  bvlletin 
of  siies  and  specifications 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA,  NEW  JERSEY 


Control  Wttoil  Press 

Four  men  now  do  a  job  that 
formerly  required  the  full-time 
services  of  twenty  employees  at  Pal¬ 
let  Manufacturing  Co.  of  Lebanon, 
Oregon. 

Purpose  of  the  press  is  to  as- 
.semble  wood  conveyor  pallets — 
each  of  which  comprises  a  2x4 
wood  beam  with  a  length  of  48 
inches,  on  which  two-block  assem¬ 
blies  with  overall  dimensions  of 
7x4x23  inches  each  are  adhered 
at  one  center  and  two  end  locations. 
Assemblies  of  this  type  would  ordi¬ 
narily  be  produced  by  brush-coating 
the  requisite  wood  surfaces  with 
cold-setting  adhesives,  and  stack¬ 
ing  the  wood  components  one  over 
the  other  for  a  period  of  about  12 
hours  (or  until  the  adhesives  pro¬ 
duced  an  ade(juate  secpience  of 
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FREQUENCY  MEASUREMENTS  UP  TO  3,000  MC 
WITH  ACCURACY  OF  ±25  PARTS  PER  MILLION 


•  Between  100  and  several  thousand  megacycles,  the  present 
accuracy  of  heterodyne  frequency  meters  ranges  between  0.01 
and  0.1  per  cent.  Continually  increasing  importance  of  fre¬ 
quencies  within  this  range  call  for  increased  accuracy  of 
measurements. 

A  reference  standard  and  precise  interpolation  offer  the 
simplest,  most  inexpensive  and  most  direct  method  of  in¬ 
creasing  the  accuracy  of  heterodyne  frequency  meters. 

The  Type  1110-A  Interpolating  Freauency  Standard  is 
composed  of  two  units:  a  frequency  standard  variable  over  a 
range  of  1000  to  1010  kc  (I'i),  and  a  multivibrator  unit  for 
frequencies  of  1  Me  and  100  kc.  The  frequency  standard  con¬ 
sists  of  a  temperature-controlled  950  kc  crystal  oscillator,  a 
highly-stable  50-60  kc  bridge-type  variable-frequency  L-C 
oscillator,  a  modulator  and  a  filter  for  selecting  the  sum  of 
the  two  frequencies  at  the  final  output. 

When  the  100  kc  multivibrator  is  used,  the  100th  harmonic 
has  a  range  of  1‘  i  as  the  standard  frequency  is  changed  over 
the  full  range  of  the  dial,  covering  10.0  to  10.1  Sic.  The 
multivibrator  harmonics  give  complete  frequency  coverage 
from  100  Me  upward  for  the  1  Me  unit,  and  from  10  Me 
upward  for  the  100  kc  unit. 


FEATURES 

ACCURACY  OF  MEASUREMENT:  over-all  accuracy  is  ±25  parts 
per  million  using  oscillator  dial  directly.  If  oscillator  is 
carefully  trimm^  in  terms  of  the  crystal,  the  over-all 
accuracy  is  limited  principally  by  the  error  of  the  crystal, 
or  about  ±10  parts  per  million  at  room  temperatures. 

SIMPLE  TO  CHECK  ABSOLUTE  ACCURACY:  harmonics  of  multi¬ 
vibrators  fall  at  all  WWV  standard  frequencies.  With  suit¬ 
able  receiver  the  absolute  accuracy,  including  that  of  the 
950-kc  crystal,  may  be  checked  readily. 

ZERO  BEAT  ADJUSTMENTS:  no  need  for  wide-band  circuits  or 
wide-band  interpolating  methods. 

The  Type  1110-A  Interpolating  Frequency  Standard  can 
be  used  for  frequency  measurements  with  high-frequency 
receivers  provide  the  receiver  calibrations  can  identify  fre¬ 
quencies  if  separated  by  as  little  as  1  per  cent. 

TYPE  1110-A  INTERPOLATING  FREQUENCY 

STANDARD .  $725.00 


TYPE  720-A  HETERODYNE 
FREQUENCY  METER 

.4s  a  fomptininn  to  thr  Tt/pr  UtO-A  in^lru^ 
mfHt.  tHtx  frrqurncn  meirT  triU  hf 

Jound  to  t>f  ptirtieulnrhi  usrfut  at  frfqumctfi  up 
to  nt  least  .MUM)  Me.  tt  emidout  a  hutter/ly^tqpe 
tuHiaq  etrcutl.  the  oscillator  frrquency  being  eon^ 
ftnudut/v  adjustable  and  diiect-rrading.  from  Hn) 
to  -UPt  Me  A  siltcon  rrystal  dtteetor  it  used.  u  itH 
a  .i-stage  audioampli/ier  7' he  output  of  the  am/j/i- 
/ier  operates  a  pantl  outer  and  a  built  tn  loud¬ 
speaker.  Fur  head-telephone  detection  of  utak 
signals,  a  jack  n  proiidrd  on  the  piinel  The  entire 
batterg-ifiieratrd  and  Cum/drtelg  stif- 


TYPE  730- A  HETERODYNE 
FREQUENCY  METER 


GENERAL  RADIO  COMPANY 

Cambridge  39,  Massachusetts 

90  West  St.,  New  York  S  920  $.  Michigan  Ave.,  Chicago  5  1000  N.  Seward  St.,  Los  Angeles  3S 
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An  EASY  and  ACCURATE  Way  to 
Measure  Audio  Frequency  Voltages 


•  for  tlu‘  of  \C  \  olta':«‘!>  from  .001  \oli  to 

loo  \  olts  over  a  frcquciK-v  raii<:<*  of  10  to  laO.OOO  cvi’les.  #  XiTuraov 
of  r<‘a<lin"s  is  *2't  at  any  point  on  tin*  sralc.  •  Wry  stable  calibra¬ 
tion —  iinafftM'tcil  by  eban^es  in  line  voltage.  tnlK-s  or  circuit  constants. 

•  Uanfic  switcbin;:  in  decade  steps — easy  to  us4‘ — only  ONK  s»'alc  to 
read.  •  Output  jack  and  output  control  provided  so  that  Voltmeter 
can  be  us*‘d  as  a  lii”li-"ain  (TO  1)11)  liieb-rKlelity  amplifier.  #  \cces- 
sories  available  to  extend  readings  np  to  10.000  \olts  and  down  to  10 
microvolts.  9  Prtvision  Slimit  llesistors  convert  Mislel  ilOO  Voltmeter 
to  very  sensitive  direct -readiii"  milliamnieter.  •  Vi  rite  for  complete  data. 


mumm  # 

UBORATORIES,  or. 

BOONTON  N.  J.  •  U.S.  A. 


PRICE . $200.00 

In  addition  to  tho  Modol  300  Voltmetvr,  BaU 
lontino  Loborotorios  alto  monufocturo  Bottory 
OporoUd  EUctrenic  Voltmotors,  R.  F.  EUctrontc 
Voltntotors,  Rook  to  Rook  Eloctronic  Voltmotors, 
ond  tho  following  occottorios — Ooeodo  Ampin 
flors,  Multipliors,  Rrocition  Shunt  Rosistort,  otc. 


TUBES  AT  WORK  (continued} 


Electronic  controls  for  wood  gluing  press 
are  tested  at  the  Los  Angeles  plant  of 
Industrial  Electronic  Engineers 


bonds).  With  the  electronic  press 
equipment,  18  different  wood  sur¬ 
faces  can  be  automatically  coated 
with  heat-settiiiK  resins,  clamped 
between  the  press  platens  with  an 
overall  pre.s.aure  of  150  psi,  and 
cured  with  high-fre(|uency  heat— - 
so  that  three  complete  assemblies 
can  be  simultaneously  ejected  from 
the  machine,  ready  for  shipment, 
every  six  seconds. 

Three  men  load  the  three  press 
hoppers  with  raw  wood  materials 
while  a  fourth  man  stacks  the 
ejected  assemblies  for  shipment. 
It  is  estimated  that  resultant  pro¬ 
duction  has  lowered  manufacturing 
costs  by  at  least  $15  per  hour. 

Mechanical  components  of  the 
assembly  press  are  actuated  at  pre¬ 
cision-timed  intervals  by  means  of 
sen.se  elements,  comprising  limit 
switches  and  potentiometers.  The 
latter  are  wired  to  a  master  termi¬ 
nal  board  and  energized  by  means 
of  telephone-type  relays  actuated 
by  a  pair  of  vacuum  tubes,  whose 
output  is  adjusted  by  means  of 
switches  and  dials  on  a  control 
panel. 

Tubes  in  the  control  system  com¬ 
prise  a  6SN7  and  a  2050  thyratron. 
Nine  833-A  power  triodes  provide 
high-frequency  heat  for  the  three 
pairs  of  press  platens. 

Impulses  from  the  tube  controls 
are  limited  for  an  adequate  margin 
of  safety  by  the  sen.se  elements, 
and  when  the  time  comes  for  each 
predetermined  operation  of  the  as- 
■sembly  press  an  appropriate  circuit 
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600,000  Volt 

Power  Supply  - 


built  with 

PLASTICON 
^CAPACITORS 

the  most  compact, 
high  -  voltage 
capacitors  made! 

•  •  • 

An  8  ftogn  copacitor-rectifitr  multiplier.  This  unit  ^  1  ^ 

ii  used  in  the  "Roeetrock"  Synchrentron  of  the  ^  I  W  * 

Univertity  of  Michigan  ^  ^ 

3od  furnished  for  all 

types  of  capacity  applications  - 


Write  for  your  copy  of  our  catalog 
on  your  company  letterhead 


Our  Engineers  will  be  pleased  to 
discuss  your  capacitor  problems 


Coitifeit«er  Products  Company 

larS  NORtH  RRANCH  tTRiit  •  CHICAOO  U,  IlllNOIt 

Manufacturers  of  Plasticons,  Hi-Volt  Power  Supplies  and  Pulse  Forming  Networks 
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is  actuated  by  a  contactor  so  that 
three-phase  power  flows  from  the 
factory  line  to  motors  controllinj? 
the  machine’s  operational  compon¬ 
ents  for  a  suitable  period  of  time. 

SiRnal  lights  are  arranged  on  the 
control  panel  so  that  operatinj;  per¬ 
sonnel  will  be  immediately  informed 
if  any  mechanical  or  control  unit 
should  fail  to  function  properly,  but 
the  ecjuipment  has  been  iti  constant 
operation  for  several  months  with¬ 
out  requiring  repairs  of  any  type. 


(continued) 


Washinii;  Clothes  with  Sound 
Waves 


KINNEY 


SWEEPS  OUT  AIR,  AND  MOISTURE,  TOO! 


A  PAIR  OF  Australian  inventors  have 
recently  announced  the  development 
of  a  device  which  employs  .sound 
waves  to  enhance  the  time-honored 
art  of  clothes  washing.  The  ap- 


Again  Kinney  Vacuum  Pumps  improve  a  Product! 


paratus,  shown  in  the  accompany¬ 
ing  photograph,  is  immer.sed  in  the 
wash  tub  along  with  the  clothes  to 
be  washed.  The  100-cycle  sound 
waves  produced  by  the  device  cause 
the  clothes  to  oscillate  back  and 
'  forth  a  few  thousandths  of  an  inch, 
and  this  vibration  shakes  the  dirt 
particles  loose  and  holds  them  in 
!  suspension  in  the  water.  The  entire 
cleansing  process  takes  le.ss  than 


Electroionic  clothat  washer  produces  sound 
waves  in  wash  tub  which  vibrate  clothes 
to  shake  dirt  particles  loose 
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At  Canadian  General  Electric  Company,  Ltd.,  Kinney  High  Vacuum  Pumps 
produce  low  absolute  pressures  that  help  increase  the  dielectric  strength 
of  capacitors  by  many  thousands  of  volts.  Each  capacitor,  before  final 
filling  and  sealing,  is  subjected  to  a  "vacuum  cleaning"  that  removes 
harmful  air  and  water  —  two  serious  deterents  to  efficient  capacitor  opera¬ 
tion.  Thus,  Kinney  Pumps  make  small  capacitors  perform  like  big  ones. 
Scores  of  other  production  and  processing  operations  employ  Kinney  High 
Vacuum  Pumps  with  equally  profitable  results.  Dehydration,  Distillation, 
evaporation,  and  many  other  basic  production  methods  gain  new  speed 
and  economy  —  plus  noteworthy  improvements  in  product  quality  —  with 
low  absolute  pressures.  There's  a  Kinney  Pump  for  every  need:  eight  single 
stage  and  two  compound  models  .  .  .  capacities  from  13  to  702  cu.  ft.  per 
min.  ...  for  low  absolute  pressures  to  .5  micron.  Write  for  Bulletin  V-45. 


3S6S  WASHINGTON  ST.,  hOSTON  SO,  MASS. 

NEW  YORK  •  CHICAGO  *  CLEVELAND  •  PHILADELPHIA  •  LOS  ANGELES  •  SAN  FRANCISCO 
FOREIGN  REPRESENTATIVES 

general  engineering  CO.  IRADCLIFFEI  ltd . Stotion  Worl<>.  Sury  Rood. 

Rodetiffe,  loncothir*,  England 

HORROCKS,  ROXBURGH  PTY.,  LTD . Melbourne,  C.  I.  Australia 

W.  S.  THOMAS  &  TAYLOR  PTY.,  LTD . Johannesburg,  Union  of  South  Africo 

NOVELECTRIC,  LTD . Zurich,  Switierlond 


KINNEY  MANUFACTURING  COMPANY 


WI  ALSO  MANUFACTURE  LIQUID  PUMPS.  CLUTCHES  AND  BITUMINOUS  DISTRIBUTORS  ' 


Th«  "GOTHAM"— TV— RADIO— PHONOGRAPH 


COSMALITE 


STAR  performance 


new 


This  internally  threaded  Cosmalite  coil  form  of  cloverleaf  design  in  the  very 
heart  of  the  Zenith  Television  Transformer,  permits  quick  tuning  of  both 
primary  and  secondary  frequencies  through  the  upper  end.  The  hexagon 
shaft  of  the  frequency  setter  easily  passes  through  the  upper  core  and 
engages  in  the  lower  core  .  .  .  adjusting  the  frequencies  of  both  coils  with 
the  greatest  ease. 

Consult  us  on  the  many  uses  of 
Cosmalite  (low  cost  phenolic  tubing) 
in  television  and  radio  receivers. 


Tli«  "Clarid^e'* — TV 
Tobit  Receivtr 


^CLEVELAND  C0NTAIHER4 


Cosmalite  coil  forms  ore  also  used  in 
transformers  of  Zenith's  table  radios, 
such  os  the  new  Super  -  Sensitive 
"Major"  FM  receiver,  above. 


tirttstniAtivis 


Canada 

MfTRO^OllTAN 
NEW  VO*K 
M(w  fNClANO 


WM  T  lARRON.  eighth  IINE.  RR  •!.  OAKVIUE.  ONTaRIO 
R  T  MilRRAT,  614  CENTRAI  AVE  ,  EAST  ORANGE,  N  j. 
f  r  RACK  AND  ASSOCIATES.  96t  RaAMINCTON  AVI 
WEST  MARTEORD.  conn. 
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TUBES  AT  WORK 


(continued) 


/'  I'li 


five  minutes  in  most  cases. 

The  transducer  is  contained  in  a 
metal  cylinder  about  8  inches  in 
diameter  and  16  inches  long.  The 
power  unit  is  an  electromagnet 
which  has  no  moving  parts  and 
therefore  does  not  deteriorate  with 
prolonged  use.  This  electromag¬ 
net  vibrates  a  circular  diaphragm 
7'  inches  in  diameter  which  im¬ 
parts  the  wave  motion  to  the  water 
when  immersed. 

In  u.se,  the  clotlies  are  packed 
around  the  machine  and  the  tub 
filled  with  enough  hot  water  to 
cover  the  clothes.  The  usual  amount 
of  rtake  or  powdered  soap  is  then 
added,  and  the  vibrator  got's  to 
woi'k. 

For  safety,  the  machine  is  oper¬ 
ated  with  a  step-down  transformer 
which  drops  line  voltages  to  about 
32  volts.  The  inventors  claim  that 
this  voltage  makes  the  machine 
absolutely  safe  to  use.  The  unit  is 
being  manufactured  by  a  firm  reg¬ 
istered  in  Melbourne,  Australia,  in 
the  names  of  the  inventors,  ,1.  E. 
Kxcell  and  H.  J.  Jones.  Special 
models  have  been  prepared  for 
export. 


lli^li-S|M‘«Ml  Kolalioii  (Counter 

Highly  accpratk  and  convenient 
high-speed  rotation  counting  is 
made  possible  by  a  recently  devel¬ 
oped  tachometer  shown  in  the  pho¬ 
tograph.  The  device,  a  product  of 
the  General  Klectrie  Company,  con¬ 
sists  of  a  high-fre(|uency  pulse  gen¬ 
erator  which  prwluces  pulses  in 
accordance  with  the  speed  of  the 
rotation  being  measured,  an  elec¬ 
tronic  counting  circuit,  and  a  pair 
of  si)eed-indicating  units,  one  for 
local  and  one  for  remote  indication. 

The  instrument  has  the  advant¬ 
age  that  readings  are  taken  every 
second  and  rotational  velocity  is 
indicated  directly  in  revolutions  per 
minute  usually  with  an  accuracy  of 
better  than  1  revolution  per  minute. 

In  counting  high  -  rotational 
speeds,  a  magnetic  pulse  generator 
is  used  which  fits  on  the  periphery 
of  a  drum  that  is  attached  to  the 
shaft  of  the  machine  being  tested. 
The  drum  is  magnetized,  one  side 
containing  150  magnetic  poles  and 
the  other  side  1,500.  When  rotated. 
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This  high-power  version  of  Goodmans  famous  12"  T.2.  is  available  as  a  Bass  Unit  for 
multi-speaker  systems  or  general  Public  Address  use.  The  last  word  in  reliability,  design 
and  performance. 


G 


COOMUNS 

SPeCifiCATIONS: 

R22/1205/15.  R22/1206/15. 

Overall  Diometcr  12.5/  16'* 

Ovcroll  Depth  .7** 

Fundamental  Resonance  55  c.p.t. 
Voice  Coil  Impcdonce  15  ohms  at  400  cps 
Maiimum  Power  Capacity  20  watts  Peok  A/C 
Total  Fluk  195000  Lires 

Nett  Weight  18  lbs.  4  ozs 


12.5  16" 


75  c  p  s 


Overall  Diameter 
Overall  Depth 
Fundamcntol  Resonance 
Voice  Coil  Impcdoncc  15  ohms  at  400  cps 
Maximum  Power  Copocity  20  wotts  Peok  A/C 
Totol  Flux  195000  Lines 

Nett  Weight  18  lbs  4  ozs 


GOODMANS  INDUSTRIES  LTD., 
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Lancelot  Road, 


20WATT 

I2'P.M.FULLY  DUSTPROOF 


WEMBLEY,  Middx.,  ENGLAND 

IS3 
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TIPS  FROM  CHIEF  ENGINEER  FLEXY 


TUBES  AT  WORK 


SlMPUfY^ 
I  COMTPOLS 


The  lotallonal  ipeed  of  the  turbine  U  beinq 
indicated  in  the  electronic  pulee  counter. 
The  puiie  pickup  is  mounted  on  the  shaft 
at  the  right 


the  drum  Kenerate.s  electrical  im- 
puLses  in  the  maKnetic  pickup,  and 
the.se  pul.se.s  are  carried  to  the  elec¬ 
tronic  circuit  where  they  are 
counted  at  speed.s  up  to  50,000  per 
.second.  The  indicators  do  the 
neces.sary  calculation  and  interpola¬ 
tion,  and  flash  on  an  opal  kIh-ss 
screen  the  speed  of  revolution  in 
rpm.  The  numbers  change  once 
every  .second  in  accordance  with 
speed  changes. 


ssmmfLfXfBLisums 


other  Uses 

The  put.se  generator  mentioned 
above  is  quite  unique  in  counting 
revolutionary  speeds  because  it  has 
two  speed  ranges,  one  when  the 
pickup  is  brought  clo.se  to  the  150- 
pole  drum,  and  one  when  it  sees  the 
1,500-pole  aide.  Any  device  capable 
of  producing  pulses  of  the  proper 
amplitude  and  polarity  could  be 
used  in  conjunction  with  this  count¬ 
ing  and  indicating  system.  For  in¬ 
stance,  the  shaft  of  the  machine  to 
be  tested  could  be  marked  and 
viewed  by  a  phototube. 


"It's  really  quite  simple — as  you  can  see  from  the  illus¬ 
tration  above.  No  matter  where  a  variable  element  is 
located  in  relation  to  its  control,  you  can  couple  the 
two  with  an  S.S.White  flexible  shaft.  And  since  the 
shafts  are  expressly  designed  for  remote  control,  they 
are  as  smooth  and  sensitive  in  operation  as  a  direct 
connection. 


"The  abiUty  of  S.S.White  flexible  shafts  to  operate 
around  turns  is  mighty  important  when  it  comes  to  de¬ 
signing  electronic  equipment.  Their  use  permits  the  ele 
ments  to  be  located  where  they  best  meet  wiring, 
assembly,  servicing  and  circuit  requirements  and 
allows  the  dials  to  be  grouped  on  the  panel  for  more 
convenient  operation." 

For  details. 


Television  in  Indiislry 

Increased  efficiency  and  safety  in 
boiler  operation  have  been  made 
possible  through  the  use  of  a  spec¬ 
ial  television  system  installed  at  the 
American  Gas  and  Electric  Service 
Corporation  in  Detroit.  The  system 
enables  the  control  room  operator  to 
check  boiler  pilot  burner  flame  con¬ 
ditions  by  actual  ob.servation  with¬ 
out  the  necessity  of  having  an  ob- 
.server  present  on  the  firing  floor. 

As  illustrated  by  the  accompany¬ 
ing  photographs,  the  television  cam¬ 
era  views  the  pilot  burner  flames  of 
a  group  of  furnace  ports  through  a 


SEND  FOR  THE  FLEXIBLE  SHAFT  HANDBOOK 


It  contains  260  pages  of  facts  and  data  on 
flexible  shaft  selection  and  application.  Copy 
sent  free  if  you  write  for  it  on  your  business 
letterhead. 


IFOk  CO,  nffJVIb  DIVISION 

-DIPT.  B  ID  I  AIT  DOlh  IT.,  NIW  TORK  ID,  N.  T.— 
flEXIIll  SHAFTS  AND  ACCISSOIIfS 
MOLDED  PLASTICS  PRODUCTS-MOLDED  RESISTORS 

0ti€9(  /4m€fU€*i  A444  Sm(n4^/4e4 
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Scu/e 


and  Improve 
Performance! 


SPRAGUE  High-K 

- HERLEC - 


Reduce 
Assembly 
Operations! 

Ceramic  Capacitors 


•  Sprague-Herlec  high-K  ceramic  capacitors 
for  bypass  and  coupling  applications  offer  the 
designer  of  television  and  F-M  receivers  sav¬ 
ings  in  both  chassis  space  and  in  component 
and  wiring  costs. 

•  Disc  Types  29C  and  36C  capacitors  are 
extremely  small  round  wafer-shaped  units. 
Mounted  across  miniature  tube  sockets  with 
extremely  short  leads,  they  result  in  improved 
v-h-f  bypassing.  Both  single  and  dual  capaci¬ 
tors  are  available  on  one  disc. 

•  Bulplate  Type  34C  multiple  capacitors  are 
rectangular  wafers  with  as  many  as  five  capaci¬ 
tor  sections.  One  rugged,  ceramic  Bulplate 
may  combine  into  a  single,  compact  integral 


assembly  all  the  capacitors  and  related  wiring 
in  one  or  more  stages  of  electronic  circuits.  In 
combination  with  miniature  resistors,  Bul- 
plates  make  more  stable  and  reliable  network 
assemblies  than  do  completely  printed  R-C 
circuits.  Closer  electrical  tolerances  are  more 
economically  obtained  and  circuits  may  op¬ 
erate  at  a  higher  power  level. 

•  All  Sprague-Herlec  ceramic  capacitors  are 
protected  by  a  tough,  moisture-resistant  insu¬ 
lating  coating. 

•  A  constant  and  reliable  supply  of  capacitors 
is  assured  by  operation  of  two  manufacturing 
plants  in  two  widely  separated  locations. 

•  Write  jor  Engineering  Bulletin  601 A  today! 


PIONEERS  IN 


SRRflGUE 


z 


z 


ELECTRIC  CO. 
NORTH  ADAMS 
MASSACHUSETTS 


ELECTRIC  AND  ELECTRONIC  DEVELOPMENT 


THE  HERLEC  C  O  R  P  O  R  AT  I  O  N  •  M  I  LWA  U  K  E  E  3,  W I  $  C  O  N  S  I  N 

(Wholly  owAod  Sprogwt  SwOii^iory) 
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(lo^  Vibration  Control  Systems 


RUBBER  . . .  with  a 
backbone  of  STEEL 

LORD  BONDED-RUBBER  Products 
Solve  Some  of  Industry’s  Toughest 
Design  Problems 


TUBES  AT  WORK 


(cORlioued) 


Six  qlowinq  discs  reprsssnt  six  diiisrent 
ilamos  as  viswed  by  a  rsmotsly  locatsd 
camsra  on  ths  (umac*  floor 


Rubber,  bonded  to  metal  by  the 
LORD  Process,  gives  the  imagina¬ 
tive  engineer  what  amounts  to  a 
new  material  with  which  to  work  — 
"rubber  with  a  backbone  of  steel." 
Other  metals,  such  as  brass  and 
dural,  are  also  used  to  meet  special 
conditions. 

The  characteristics  of  rubber,  nat¬ 
ural  and  synthetic, — its  effective 
vibration  control,  its  flexibility,  its 
high  coefficient  of  friction,  its  re¬ 
sistance  to  abrasion. — these  quali¬ 
ties  may  be  employed  to  fullest 
advantage  because  of  the  insepa¬ 
rable  bond  between  the  rubber  and 
the  substantial  base  to  which  it  is 
attached. 

Valve  seats,  motor  mounts,  idler 
wheels,  diaphragms,  pirn  adapters, 
torsion  joints,  bearing  seals,  are  a 
few  of  the  successful  applications 
which  have  been  made  and  are  sug¬ 
gestive  of  opportunities  for  improve¬ 
ment  of  other  products.  The  Lord 
Bonded-Rubber  Process  combines 
the  rigidity  and  strength  of  metal 
with  the  resiliency  of  rubber  in  a 
permanent  bond  that  withstands 
strains  and  stresses  of  torsion,  com¬ 
pression,  or  other  distortion. 


system  of  mirrors.  Thus  as  many 
as  six  flame.s  may  be  observed 
simultaneou.sly.  The  monitor,  or 
receiver,  is  built  into  the  control 
panel  where  six  glowing  discs  indi¬ 
cate  to  the  operator  that  all  pilot 
burners  are  lighted  and  the  main 
burners  can  be  turned  on  with 
safety. 

The  television  system  used  bears 
the  name  Utiliscope  and  is  a  prod¬ 
uct  of  the  Diamond  Power  Specialty 
Corporation  of  Detroit,  Michigan. 
The  pictures  are  sent  over  a  video 
line  instead  of  by  radio  waves, 
thereby  eliminating  the  costly  fea¬ 
ture  of  television. 

Among  the  other  applications  of 
this  type  of  television  system  sug¬ 
gested  by  the  producers  are,  the 
observation  of  radioactive  material 
from  behind  barriers,  breakdown 
testing,  watching  traffic  in  vehicu¬ 
lar  tunnels,  reproducing  readings 
from  electric  meters  and  liquid  level 
or  temperature  gages  located  in 
remote  or  inaccessible  places. 


The  greatest  storehouse  of  practical 
experience  in  product  improvement . 
through  the  application  of  rubber- 
bonded- to- metal.  IS  at  your  service 
Consult  the  Lord  representative m yout 
territory,  or  write 


Canadian  Ktprntnlaiint  Railwoy  &  Pown  Eng.nerting  Cotp  lid 


One  televiiion  camera  may  be  uied  to 
monitor  a*  many  ai  lix  flamei  through  the 
uie  ol  the  mirror  syitem  pictured  above 
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BUY  THE  BEST  •  THE  V*0«M*A«THAT  DOES  MORE 


NOTE  THESE  SENSATIONAL 
IMPROVEMENTS: 


if  Individual  Scalea  with  separated  spacing  are  easy  to 
read. 


it  Large  SH  Inch  Meter  In  Special  Molded  Casellnder 
Panel. 


it  Resistance  Scale  Markings  from  .2  Ohms  to  100 
Megohms— Zero  Ohms  Control  Hush  U  ith  Panel. 

it  Only  One  Switch  — Has  Extra  Large  Knob  21^'  Long 
—  Easy  To  Turn  — Flush  With  Panel  Surface. 

it  Enclosed  New  Molded  Selector  Switch  and  insu* 
lated  resistor  housing  in  unit  construction. 

it  All  Resistors  Are  Precision  Film  or  Wire  Wound 
Types  For  Permanent  Accuracy. 

it  Batteries  Easily  Replaced  — Balanced  Double-Con¬ 
tact  Crip.  Spiral  Spring— Battery  for  Ohms  test  due 
to  low  drain  insures  shelf-life  usage. 


Triple!  I 

Model 

630 


TBTH  OATA 

D.C.  VOLTS:  0412-60400-12004000  at  20.000  Ohma/Volt 
A  C.  VOLTS:  04  t2-«(V300-12004>000  at  5,000  Ohnu/Volt 
D  C  MICROAMPUtES  060  at  250  Millivolit 
D.C.  AMPCRCS  0.12  at  250  Millivolu 
D  C.  MILLIAMPLRCS  0.1.212.120,  at  250  Millivulu 
OHMS.  0>1000.10,000;  (4.4  Ohms  and  44  Ohma  center  scale) 
MCGOHMS:  ai-100  (4400.440,000  at  crater  scale) 
DEClBiXS:  -30  to  +4.  +16.  +30.  +4K  +56,  +70 
OCTPL'T :  Condenser  in  series  with  A.C.  Volt  ranites 
Hi|ch  Toltafe  Probes  available,  extra;  also  plug.in  shunts  for 
current  nieasuremenls  to  suit  special  needs. 


In  the  relatively  short  time  since  Model  630  was 
introduced  to  the  trade  it  has  steadily  risen  to  the 
top  in  sales.  The  reason  is  obvious.  Here  is  a  Volt- 
Ohm-Mil-.Ammeter  that  does  more  .  .  .  has  proven 
components  .  .  .  and  will  give  a  lifetime  of  satisfac¬ 
tion.  All  the  engineering  skill  and  facilities  of  the 
industries’  largest  manufacturer  of  Volt-Ohm-Mil- 
.Ammeters  joined  forces  to  make  it  outstanding  in 
every  way.  Look  over  all  the  features  and  you  too 
will  buy  Model  630. 


Laboratory  Standard  .Model  hSO-A — All  scales  on 
this  model  are  hand  drawn  and  hand  stepped,  used 
with  mirror  for  extreme  accuracies,  beyond  the  average 
servicing  needs  of  the  model  630. 

Triplett  Model  6.30*A  Dealer  Net  U-IT,50 


VoMA  Jr.-a  new  volt-ohm-mil-anmeter 


TM'H  DATA 

D.C  VOLTS:  0.10.50.2S0.1000.SOOO.  ut  lUOUObiiw/ 
Volt 

A.C  VOLTS:  0.10^.250.1000.5000,  ui  1000  Ohm*/ 
Volt 

D.C  MILLIAMPERES;  O.IO.IOO,  ui  250  Millivolu 
D.C  AMPERES:  0.1,  at  250  MilUvolta 
OHMS;  04000.300,000  (  20*2000  at  centra  acale) 

ME<*OHMS:04  .  (20,0(H)  obma  center  acale) 


HanUy  "P04'KET->ilZE  LABORATORY’^  | 

Ry  Tripl«*t(  M 

V0M.\  Jr.  MODEL  666-R  has  many  of  the  design  features  of  fl 
the  popular  Model  630:  jH 

1.  Switch  and  controls  flush  with  panel.  JH 

2.  Enclosed  molded  selector  switch. 

3.  Exclusive  Unit  construction-resistor  housing  integral  with  switch. 

4.  Resistors  Precision  wire  wound  and  permanent  him  type. 

5.  Resistance  Measurements  to  3  Megohms. 

6.  Batteries  with  spiral  spring  contacts,  easily  replaced. 

VO.M.%  Jr.  .MODEL  SOO-R  .  . .  9X4.50 

VS.A.  DrcUr  Net  Rriee 

NotBI  \totM  666^H!i  The  Oriftino/  Porirf-Siae  Lah^tiiU  a  favorite  with 
many.  V.S.A.  .Vra  $22.00. 


TRIPlin  ElECTRKAl  INSTRUMENT  COMPANY  •  llUFFT0N,0HI0,U.S.A. 

In  Canada:  Triplalf  Inrinimanh  of  Canada,  Coergotewn,  Ontario 


ELECTRONICS  — September,  1949 


157 


Equipment  for  Strain  Recording 


THE  ELECTRON  ART 

(continued  from  p  122) 


sufficiently  to  enable  the  unexposed 
film  to  be  moved  in  time  to  make  the 
photograph.  After  the  second  pic¬ 
ture  is  taken  the  machine  resumes 
its  normal  speed. 


Photoelectric  Systems 

The  main  hit  detector  is  an  a.s- 
sembly  of  four  gas-type  phototubes, 
each  of  which  scans  one-<iuarter  of 
the  projected  code  area  after  screen¬ 
ing  by  the  interrogating  card,  to¬ 
gether  with  vacuum-tube  circuits 
which  recognize  simultaneous  black¬ 
out  of  all  four  phototubes  and  fur- 
ni.sh  an  actuating  pulse  to  the  flash- 
tube  and  recopying  camera  circuits. 


POSITION 

fOR 

CONSTANT 
SPACING 
to  CODE 


SYNC  MARKS 


t  CODE 


10‘FRAME 

LAO 

DISTANCE 


.S'-*-  0360 


04SO‘ 


FROM 

I  RELATED  I 
abstract 


ABSTRACT 
AREA  I 


through 

CAMERA 


Illustrated  is  a  complete  12-channel  portable 
laboratory  for  precision  strain  determination  from  static 
strain  to  o  frequency  of  5000  cycles  per  second,  using 
resistance  gages  that  ore  attached  by  cement  to  the 
points  of  strain. 

In  the  field  or  in  the  laboratory... on  a  high-speed 
locomotive  or  in  the  air. ..  HATHAWAY  strain  record¬ 
ing  equipment  is  ideal  for  the  recording  of  STATIC 
AND  DYNAMIC  STRAIN  in  structural  members  and 
machines  in  operation. 


[LINE  -SYNC 

P-^MARK 


J  I-  0020* 


FIG.  1 — Arranqpmpnt  of  abttroct  and  coda 
oreot  on  master  film,  and  method  of 
assigning  code  numbers  to  squares  to 
accommodate  10.000.000  different  subiects 


IV 

mm 

MITI 

m^u 

mm 


The  hit  detector  operate.s  in  con¬ 
junction  with  the  framing-mark 
detector,  in  order  that  the  ab.stract 
may  be  properly  f  ramed,  it  is  nece.s- 
.sary  that  the  flashtube  and  recopy¬ 
ing  camera  be  actuated  by  the  uni¬ 
formly-placed  framing  mark  rather 
than  the  hit  itself.  Hence,  the  oc¬ 
currence  of  a  hit  merely  arms  a 
storage  .system,  which  is  subse¬ 
quently  triggered  by  the  next  suc¬ 
ceeding  framing  mark  to  produce 
an  actuating  pulse. 

Each  phototube  in  the  hit  de¬ 
tector  watches  one-fourth  of  the 
projected  code  area,  and  must, 
therefore,  distingui.sh  between 
blackout  and  one  to  four  basic  light 
units.  The  original  plan  called  for 


Complete  with  all  necessary  balancing  centrals  and 
monitoring  instruments,  precision  calibrating  device, 
power  supply  equipment  and  oscillator,  and  type 
S8-B  Oscillograph. 

TYPE  MRC-15  12'clement  Strain  Gage  Control 
Unit,  fully  described  in  Technicol  Bulletin  SP  195G 

Typo  S8-B  12-  to  48  element  Oscillograph 
Fully  described  in  Technical  Bulletin  SP  165 G 


INSTRUMENT  COMPANY. 

13t5  SO.  ClARKSON  STREET  •  DENVER  10.  COLORADO 
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You  would  expect  the  ^ame  care  and  workniantihip  that  goes 
into  all  Crucible  ^perialty  8teel»  to  be  found  in  Crucible  Perma¬ 
nent  Alnico  Magnets.  Over  the  years,  users  of  Crucible  Magnets 
have  found  that  this  is  true  —  that  from  Crucible  they  get  a  better 
magnet  with  higher  gap  flux  per  unit  u-eight. 

A  high  stylist  in  steels.  Crucible  has  maintained  for  half  a 
century  the  position  of  leader  in  the  speeialty  steel  field.  This 
leadership  continues,  because  Crucible  has  developed  an  un¬ 
surpassed  staff  of  metallurgists  and  production  specialists. 

If  you  have  a  problem  that  permanent  magnets  can  solve,  tell 
us  the  application  you  have  in  mind.  We’ll  be  glad  to  help 
you.  CRI’CIBLF  STEEL  COMPANY  OE  AMERICA,  Chrysler  Building, 

New  York  17,  N.  Y. 


CRUCIBLE 


first  name  in  special  purpose  steels 


PERMANENT  ALNICO  MAGNETS 

STAINLESS**  HIGH  SPEED  •  TOOL  •  ALLOY  •  MACHINERY  •  SPECIAL  PURPOSE  •  STEELS 
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THE  ELECTRON  ART 


One  look  of  the  Turner  Model  87  and  you  sense  immediately 
here's  a  microphone  masterpiece.  Every  detail  of  its  attractive 
gunmetal  case  and  polished  chrome  screen  rejects  the  precision 
ond  care  behind  its  manufacture.  The  Turner  Model  87  is  a  single 
ribbon  velocity  type  microphone  with  the  Figure  8  Polar  Pickup 
pattern  so  desirable  in  highest  quality  recording,  public  address 
and  studio  broodcast  work.  List  price  $47.50 


Sample  of  coded  matter  3S-mm  film.  Wide 
dathet  in  middle  ore  lor  frame  lync,  and 
lint  vertical  row  of  tquaret  to  the  right  it 
for  line  tync  to  identify  the  horizontal  rows 
to  be  paired  in  tearching  for  a  blackout. 
Each  pair  of  rows  it  o  lubiect  code  num¬ 
ber,  hence  tlx  pain  permit  coding  each 
abstract  under  up  to  tix  different  tubiect 
headings 


a  .sinjrle  jihototube  for  the  whole 
area,  but  te.^t.^  .showed  that  the  re- 
j  quirement  of  distinjruishiriK  be¬ 
tween  blackout  and  one  to  fifteen 
lijfht  units  rendered  unduly  .severe 
!  the  problems  of  stray  light,  partial 
tran.smission  of  light  through  nomi¬ 
nally  black  code  areas,  diffraction  of 
light  rays  by  dust  particles  on  the 
lenses,  and  fretpiency  limitations  of 
the  gas  phototubes. 

-As  finally  constructed,  each 
photoelectric  circuit  produces  a  sig¬ 
nal  of  .3  to  4.5  volts  for  one  unit  of 
incident  light.  This  swing  is  suf¬ 
ficient  for  direct  interpretation  of 
the  blackout  signal  by  means  of 
clipping  circuits,  which  produce 
'  outputs  only  when  the  signal  is 
I  under  3  volts.  The  frecpiency  re¬ 
sponse  of  the  circuit  is  ade(|uate  for 
film  speeds  from  20  to  500  ft  per 
min. 


Aiitiriixitioti  of  Hits 


The  two  anticipatory  hit  detec¬ 
tors  are  identical  to  the  main  hit 
detector  up  to  the  point  of  interpre¬ 
tation  and  use  of  the  blackout  sig¬ 
nals. 

The  interpretation  circuits  for 
the  anticipatory  hit  detectors  main¬ 
tain  a  continuous  watch  on  the  time 
interval  between  consecutive  hits. 
Whenever  this  time  interval  is  less 
than  the  1  30th  of  a  second  re- 
i  <iuiied  for  the  recopying  camera  to 


TUUI\ER 

The  shorter  way  of  saying  "Sound  Microphone  Performance" 


THE  T  U  II  IM  E  It  COMPANY 

90S  17lh  Street  N.  E.,  Cedar  Rapids,  Iowa 

IN  CANADA: 

Conodian  Marconi  Co.,  Ltd. 

Montreal,  P.  Q.,  and  Brooches 
EXPORT! 

Ad.  Aoriemo,  Inc 

89  Brood  Street,  New  York  3,  N.  Y. 


Licensed  under  U.  S.  patents  of  the  American  Telephone  and  Telegraph  Company, 
and  Western  Electric  Company,  li>corporated.  Crystals  licensed  under  patents  ^ 
the  Brush  Development  C^n>pany. 


POLAR  PICKUP  PATTERN 


(continiivd) 
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Wrrfe  for  Bulletin  giving  complete  detaili 


The  Figure  8  pattern  illustrated  by  the 
diagram  shows  the  attenuation  of 
sound  arriving  from  sources  at  90 
from  front  or  rear  of  microphone. 


m 
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FOR  AIL  ELECTRONIC  AND 
RADIO  APPLICATIONS 
SPECIFY  “SELHRON  MINIATURES” 

They  insure  dependable  service. 

Code  Number  5M4  SMI  5PI  5*1  50  1  551 

Current  Rating  75  mo.  100  mo.  150  mo.  200  mo.  250  mo.  500  mo. 
Plote  Height  1"  1"  iVn”  1%"  1%"  2” 

Plate  Width  r  r  iVn”  VU”  2” 

Write  today  for  Catalog.  Address  Dept.  ES-21 


Championship  honors  in  golf  ore  not  achieved  by 
chance.  The  contender  who  grabs  the  title  must 
have  a  more  powerful  drive,  a  keener  sense  of 
distance  and  steadier  nerves— a  combination  that 
gives  him  the  "extra  something"  required  for 
championship  performance. 

Many  contributing  factors  are  combined 
I  in  Seletron  Selenium  Rectifiers  to  give 
them  the  "Extra  Something"  that  spells  Top 
Performance. 

All  processes  are  under  rigid  control. 
Mechanical  operations  involved  in  the  fabri¬ 
cation  of  the  product  itself  are  held  to  an 
unvarying  standard.  Not  only  are  the 
mechanical  standards  closely  held  but  the 
rectifiers  must  pass  individual  electrical  tests 
to  assure  the  highest  quality. 

Backed  by  such  precision  methods  it  is 
small  wonder  that  these  famous  rectifiers 
have  earned  a  nation  wide  reputation  for 
dependable  service  in  every  application. 
Each  month  adds  additional  names  to  the 
list  of  nationally  known  companies  who  ar^ 
satisfied  users  of  Seletron  Rectifiers. 

For  safety,  protection  and  economy, 
specify  SELETRON  Selenium  Rectifiers. 


IC.\I»I«>  ItICCICPIOK  C  \.\Y.  I>« . 


S  '***•  \937  . 

251  WIST  I9TM  STRUT  NIW  YORK  11.  N  Y 
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THe  ELECTRON  ART 


(continued) 


AtanuEocturers  oE;  Mega-Sweep;  Mega-Match;  Mega-Pulser;  Megalyier  Jr.;  Seno-Croph; 
Sonalator  and  other  instruments. 


Pholotub*  aitembly  with  cover  removed. 
Center  row  of  lour  type  921  gai  phototubes 
reacts  when  code  dots  on  interrogating 
card  correspond  to  those  lor  an  abstract 
on  the  iilm.  Other  two  rows  oi  phototubes 
anticipate  hits  lor  either  direction  oi  iilm 
travel  and  slow  down  iilm  whenever 
abstracts  to  be  recopled  are  too  close 


which  pas.s  the  anticipatory  de- 
I  tector  at  a  .spacing  slightly  greater 
than  l/30th  per  second  may,  owing 
to  acceleration  of  the  film,  arrive 
'  at  the  main  hit  detector  with  less 
;  than  this  required  spacing. 

A  separate  framing  mark  is  dis¬ 
played  at  each  end  of  the  code  area. 
The  one  which  is  effective  in  any 
ca.se  is  the  mark  nearest  the  trailing 
edge  of  the  code  area. 


AmpUdyne  Drive  System 
The  two  film  reels  are  separately 
driven  by  individual  amplidyne- 
motor  systems.  The  direction  and 
speed  of  the  drive  and  the  tension 
in  the  film  are  maintained  very  pre¬ 
cisely  and  flexibly  by  two  speed¬ 
sensing  generators  and  a  tension¬ 
sensing  rocker  arm. 

Each  amplidyne  is  actuated  by  a 
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advance,  a  pulse  is  generated  which 
commands  an  abrupt  slowdown  of 
the  film  drive  from  the  normal 
speed  of  300  feet  per  minute  (180 
I  frames  per  second)  to  a  low  speed 
I  of  50  feet  per  minute  (30  frames 
per  second).  During  the  short  in¬ 
terval  in  which  low  speed  is  main¬ 
tained  (about  a  .second)  and  for  a 
'  brief  period  thereafter,  the  critical 
time  interval  for  .slowdown  is  auto¬ 
matically  increa.sed  somewhat,  to 
avoid  the  possibility  that  two  hits 


KAY 

ANNOUNCES: 


THE  MEGA-NODE,  SR. 

The  noise  figure  moy  be  reod  directly  from  the  panel  meter  colibroted  in  tineor  db.  THE 
MEGA-NODE  SR.  is  o  calibrated  random  noise  generator  useful  in  determining  the  noise  figure 
(db  above  ideal)  of  receivers  or  amplifiers  in  the  UHF  ond  microwave  freqtMncy  ronges.  The 
voltage  standing  wave  ratio  ot  the  coaxial  output  connector  hos  been  kept  very  low  over  the 
entire  frequency  range.  No  tuning  or  odjustment  is  necessory  when  used  within  specified  fre¬ 
quency  ran^.  Corrections  ot  upper  frequency  mode  necessary  by  noise  diode  tronsit  time  supplied 
with  each  instrument.  MEGA-NODE  SR.  frequency  range  1(>0-S000  me.  The  widely  used  MEGA¬ 
NODE  operates  between  1  ond  220  me. 

MfGA-NODE  SR  SPBClflCATIONS 

Frequency  Rongc:  100  to  ^000  me  VSWR:  2  db  over  Frequency  Ronge 

Output  Impedance:  SO  olws  unbolonccd  Overload  Protection:  Automotic  evt-oft  after 

Noise  Figure  Rongc:  0  to  iO  db  limited  period  ot  high 

Voltoge  Supplies;  DC — Reguioted  output — Ponel  reset. 


Price:  $895.00  F.O.B.  Factory. 


THE  MEGA-PIX 

THE  MEGA-PIX  gcncrotcs  occurotc  picture  and  sound  carriers  in  each  of  the  twelve  television 
chonncis  Picture  and  sound  corriers  ore  substontiolly  equol  in  omplitude  ond  ore  simultoneously 
odjustoblc  in  level  by  meons  of  a  single  panel  control.  Chonnels  ore  individually  selected  by  o 
front  panel  switch  Sound  corriers  ore  frequency  modulated  by  on  internolly  generoted  tone. 
Frequency  deviotion  is  odjustable  by  front  ponel  control.  Picture  carrier  con  be  modulated  by 
RMA  video  signal  either  from  extcrnol  generator  or  from  o  receiver  tuned  to  o  tronsmitter.  Modulo- 
tion  depth  adjustable  by  front  ponel  control.  Picture  modulation  double  side  bond  An  elec- 
tronicolly  reguioted  power  supply  is  included  to  minimize  effects  from  line  voltoge  chonges. 

SPBClflCATIONS 

Picture  Carriers;  Frequency  occurate  to  0.01% 

Picture-Sound  Corrier  Seooration;  4.5  me.  500  cps 
RF  Output  Impedance:  72  ohms 

RF  Output  Level;  At  leost  30,000  microvolts  into  open  circuit. 

Video  Signal  Required:  2  volts  peak-to-peok,  block  negotive,  into  72  ohms 
Sound  Deviation;  Adjustoble,  0  to  25  kc.,  20<K)  cps  tone 

Price:  $990.00  F.O.B.  Factory 

Write  for  further  informotion.  Prices  10%  higher  outside  U.  S.  A.  and  Canada. 

KAY  ELECTRIC  COMPANY 

25  MAPLE  AVENUE  PINE  BROOK,  N.  J. 


TINY  “GA”  CAPACITORS 

that  cost  no  more  than  "gimmicks 


These  sturdy  little  capacitors  cost  no  more  than 
flimsy,  twisted  wire  "gimmicks,  are  non-induc¬ 
tive  and  assure  greater  stability,  higher  Q, 
better  insulation  resistance  and  higher  break¬ 
down  voltage.  Standard  capacities  include. 5  — 
.68  — 1.0 — 1.5  —  2.2  —  3.3  and  4.7mmfd.  types. 


INEXPENSIVE  SUPPORTS 
FOR  WINDINGS 


Handy  Stackpole  molded  Bokelite  coil  forms 
take  less  space  ond  require  one-third  fewer 
soldered  connections.  Standard  forms  a 
available  for  universal 


solenoid,  tapped 
universal  and  multiple  windings.  Molded  iron 
center  sections  can  also  be  provided. 


DEPENDABLE,  LOW  COST 
SLIDE  SWITCHES 


for  3  ampere,  125V.  A.  C.  use 

The  new  Stackpole  Type  SS-26  Switch  is  just  the  thing 
for  electrical  appliances  and  equipment  of  all  sorts! 
Construction  is  exceptionally  durable  and  the 
switches  are  readily  adaptable  to  various  mount¬ 
ing  arrangements.  Underwriters  approved  and 
conservatively  rated  for  3  amperes  at  125 
^  volts  A.C.  (or  1  ampere  at  125  volts  D.C.). 
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d-c  amplifier  whose  input  repre¬ 
sents  the  aljrebraic  summation  of 
the  following  signals:  (1)  An  ex¬ 
ternally  supplied  reference  voltage, 
which  determines  the  speed  of  the 
drive  by  its  magnitude  and  the  di¬ 
rection  of  the  drive  by  its  polarity; 

(2)  a  voltage  from  the  associated 
speed-sensing  generator,  which  is 
belt-driven  from  an  idler  riding  on 
the  film  to  generate  a  voltage  pro¬ 
portional  to  the  film  velocity;  and 

(3)  an  error  signal,  derived  from  a 
potentiometer  coupled  to  the 
spring-loaded  tension  rocker,  which 
is  proportional  to  the  displacement 
of  the  rocker  from  its  normal  e((ui- 
librium  position.  The  tension  error 
signal  is  fed  in  opposite  polarity  to 
both  amplidyne  amplifiers,  and  con¬ 
stitutes  the  only  link  between  the 
two  reel  drives  to  keep  them  in  step 
and  maintain  constant  film  tension. 

Reversal  of  the  film  direction 
calls  simply  for  a  rever.sal  in  polar¬ 
ity  of  the  controlling  reference 
voltage.  The  abrupt  reduction  in 
speed  required  for  closely-spaced 
hits  is  achieved  merely  by  a  pro¬ 
portional  sharp  reduction  in  the 
reference  voltage,  under  control  of 
a  relay  operated  from  the  anticipa¬ 
tory  hit  detector  and  its  interpret¬ 
ing  circuits. 

Flaxhtiihr  Circuit 

Light  for  recopying  selected 
items  is  supplied  by  the  discharge 
of  a  0.1-/if  capacitor  charged  to 
2,000  volts  and  discharged  through 
a  GE  type  FT-108  flashtube.  Trig¬ 
gering  is  accomplished  by  a  metallic 
yoke  around  one  end  of  the  glass 
envelope,  coupled  to  the  output  of  a 
high-voltage  triggering  trans¬ 
former.  The  primary  of  the  trans¬ 
former  is  energized  by  a  capacitor 
discharge  through  a  low-voltage 
thyratron  upon  receipt  of  a  com¬ 
mand  pulse  from  the  main  hit 
detector. 

Recopying  Film  Drive 

The  high-speed  film-advance 
mechanism  of  the  recopying  camera 
is  based  on  a  quick-acting  dual  elec¬ 
tromagnetic  clutch,  the  plate  of 
which  is  keyed  directly  to  the  film¬ 
driving  sprocket.  The  action  of 
the  control  circuit  transfers  the 
clutch  plate  from  a  fixed  clutch  sur¬ 
face  to  a  constant-speed  rotating 
clutch  surface  for  a  sufficient  time 


A  MOSINEE  doesn’t  count  its  success  in  terms 
of  big  volume  records.  More  important  to  us  is 
the  aid  that  MOSINEE  "paperologists”  and 
facilities  provide  our  customers. 


If  you  have  a  problem  involving  paper  ...  if  you 
require  specific  technical  characteristics  such  as 
high  tensile  or  tear  strength,  accurate  caliper,  density- 
liquid  repellency  or  absorbency,  good  dielectric 
strength,  specified  pH  for  maximum-minimum 
acidity  or  alkalinity  . . .  and  above  all,  if  you  want 
to  be  sure  of  dependable  uniformity  ...  it  will 
pay  you  to  specify  "MOSINEE.”  For 
consultation  with  MOSINEE  technicians,  without 
obligation  to  you,  please  write  Dept.  £. 


tfuMrn 


MOSINEE  PAPER  MIUS  COMPANY  •  •MOSINEE, 
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SAVE  TIME  AND  SKILLED  LABOR 


BOWSER,  INC  •  REFRIGERATION  DIVISION -420  LEXINGTON  AVE.,  N.  Y.  C 


IN  CANADA.  S  F  ROWSER  CO..  LTD.,  344  SHERMAN  AVE.,  HAMILTON.  ONTARIO 
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In  Laboratory  Research ..  .Testing ...  Standardization 

AND  PRODUCTION  OF 

Plastics^  Liquids,  Metals,  Instruments,  Chemicals,  Etc. 


high  altitude  or  relative  humidity,  but  low 
temperatures  only.  A  typicol  application  . .  . 
the  expansion  fitting  of  bushings. 

4.  UTILITY  UNITS  .  .  .  for  the  user  who  does 
not  require  the  accuracy  of  our  Loborotory 
Units.  A  typical  application  .  .  .  production 
line  spot  checking  of  radio  components. 

5.  ALTITUDC  — VACUUM  UNITS  ...  for  the 
user  whose  products  or  testing  requirements 
ore  not  affected  by  temperature  or  humidity, 
but  who  is  primorily  interested  in  noting  the 
effect  of  varying  otmospheric  pressures.  A 
typical  application  .  .  .  testing  and  praving 
the  advantages  or  limits  of  vocuum  pock- 
oging,  os  well  as  standard  aircraft  testing. 


Bowser  refrigeration  units,  producing  temperatures  as  low  as 
minus-1 50°  f.,  are  designed  to  meet  the  rigid  requirements  of  modern 
industry  in  testing,  processing  and  laboratory  procedure.  They  are  the 
result  of  many  years  of  research  and  development . . .  and  are  available 
in  a  number  of  standard  models.  Experienced  Bowser  engineers  will 
design  special  units  to  meet  specific  requirements. 


1.  LABORATORY  UNITS  ...  for  the  user  who 
roquirts  varying  conditions  of  l•mp•rotur•, 
altitude  end  relative  humidity.  A  typical 
oppileation  .  .  .  complete  testing  of  oircroft 
instruments  under  various  conditions  of 
flight. 


3.  RiLATIVE  HUMIDITY  UNITS  ...  for  the 
user  whose  products  are  not  affected  by  low 
temperature  or  high  altitude,  but  by  mois¬ 
ture  only.  A  typicol  application  .  .  .  testing 
for  the  moisture  content  of  paper  as  it  is 
being  processed. 


3.  INDUSTRIAL  UNITS  ...  for  the  user  whose 
requirements  do  not  call  for  conditions  of 


I  interval  to  produce  a  one-frame  ad¬ 
vance  of  the  8pr(K‘ket,  after  which 
i  the  plate  is  returned  to  the  fixed 
i  surface. 

The  control  circuit  automatically 
performs  this  function  following 
receipt  of  a  command  pulse  from 
the  main  hit  detector.  The  basis  of 
the  circuit  is  a  self-returninjr  or 
one-.shot  multivibrator  driving  a 
pair  of  6V6  output  tubes  in  push- 
pull  fashion.  The  two  clutch  coils 
are  the  plate  loads  for  the  output 
tubes.  The  multivibrator  return 
time  constant  governs  the  active  in¬ 
terval  of  the  clutch  and  hence  the 
amount  of  advance  of  the  film. 

The  major  difficulties  encount¬ 
ered  with  electronic  components 
thus  far  stem  from  electron  tube 
variability.  In  particular,  the  type 
921  phototubes  were  found  to  vary 
widely  in  sensitivity.  A  selection 
process  is  necessary  in  order  to  ob¬ 
tain  a  properly  matched  .set,  as 
about  78  percent  of  the  tubes  tested 
proved  unsuitable.  Serious  difficulty 
was  al.so  encountered  with  the  type 
12AX7  tubes  u.sed  as  cathode-fol¬ 
lowers  immediately  following  the 
phototubes;  about  75  percent  of  the 
tubes  which  were  received  for  this 
installation  were  so  far  .short  of  the 
published  emission  and  transcon¬ 
ductance  ratings  as  to  be  unu.sable. 

The  basic  features  of  the  machine 
are  unpatented  and  in  the  public 
domain.  Original  drawings  of  me¬ 
chanical  details  for  the  Selector 
are  available  for  inspection  at  the 
Office  of  Technical  Services  in 
Washington.  A  report  de.scribing 
the  Rapid  Selector  in  detail  and 
accompanied  by  illustrations  (PB 
97535,  $2.50  per  copy)  is  available 
from  the  Office  of  Technical  Serv¬ 
ices,  U.  S.  Department  of  Com¬ 
merce,  VV’ashington  25,  D.  C. 
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Measurement  of  Intense 
Low-Voltage  X-Rays 


Measurement  of  intense  x-rays 
generated  by  voltages  below  50  kilo¬ 
volts  has  always  been  a  problem. 
In  recent  years  the  situation  has 
become  acute  because  of  two  tube 
developments,  a  contact  therapy 
tube  in  which  the  ray-producing 
target  is  placed  against  the  skin  or 
even  inserted  into  the  body  cavities, 
and  a  beryllium-window  tube  yield- 


A  Complete  Line  of 

PRODUCTION  TEST  EQUIPMENT 

for  TV  Manufacturers 

Tel-Injtrument  has  designed  and  provided  the  production  test 
equipment  for  many  of  the  major  TV  manufacturers.  A  complete 
line  of  instruments  designed  to  be  unusually  critical  in  the  testing 
of  TV  receivers  is  available.  They  are  the  result  of  the  wide 
practical  experience  of  Tel-lnstrument  engineers  plus  a  complete 
understanding  of  the  production  problems  of  TV  manufacturing. 


HK  2120 

R.F.PICTURE  SIGNAL  GENERATOR 

Provides  picture  and  sound  corrier. 
Modulated  by  standard  R.M.A. 
composite  picture  signal.  Sound 
carrier  stability  suitable  for  testing 
Inter  Carrier  type  receivers.  In- 
ternol  400  cycle  FM  and  External 
audio  with  75  microsecond  pre¬ 
emphasis.  Output  max.  O.lv  p-p 
across  75  ohm  line.  Available 
channels  2-13. 


TYPE  1200 
12  CHANNEL 

R.F.  SWEEP  GENERATOR 

Intended  for  precise  adjustment  of 
R.F.  head  oscillator  coils  and  R.F. 
band  pass  circuits.  Pulse  type 
markers  at  picture  and  sound 
carrier  frequencies  extend  to  zero 
signal  reference  base  line.  Ac¬ 
curacy  of  markers  0.02%  of 
corrier  frequency.  12  to  15  MC. 
sweep  on  all  chonnels.  Max.  1.V 
peak  output  across  a  75  ohm  line. 
Provisions  for  balanced  input  re¬ 
ceivers.  Instant  selection  by  push 
button. 


nPE  1900 

CRYSTAL  CONTROLLED 

MULTI  FREQUENCY  GENERATOR 

A  10  frequency,  400  cps.  modu¬ 
lated  crystol  controlled  oscillator, 
ideal  for  production  line  adjust¬ 
ment  of  stagger  tuned  I.F.  ampli¬ 
fiers.  Available  with  crystals  rong- 
ing  from  4.5  to  40  MC.  Output 
frequency  occurate  to  0.20  Vo. 
Immediate  push  button  selection 
of  frequency.  Output  ottenuotor 
ronge  .5V  to  500  microvolts.  Self 
contoined  regulated  power  supply. 


TYPE  1500 
I  F.  WOBBULATOR 

A  two  band  sweeping  generator 
covering  the  range  of  4.5  to  500 
MC.  Capable  of  a  bond  width  of 
approximately  ^3.5V«  on  either 
band.  Five  pulse  type  crystal 
generated  markers  to  specified 
frequencies  available  for  each 
bond.  Accuracy  of  morkers  .05  V*. 
Zero  signal  reference  base  line, 
with  morkers  extending  to  base 
line.  l.V  output  max.  into  75  ohms. 
A  saw  sweep  ovoiloble  for  “X" 
axis  of  scope. 


Write  for  Detailed  Engineering  Data  Sheets. 


TQl-htsJrumQrit  Co.tnc. 

52  PATERSON  AVENUE  •  EAST  RUTHERFORD,  N.  J. 
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TUFFERNELl  INSULATING  VARNISHES 

—  for  every  electrical  need 
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House 


Exparlmanlal  arrongemant  uiad  at  Natton- 
al  Bureau  oi  Standard*  to  axposo  a  nylon 
thimble  charterer  to  x-ray*  irom  a  beryl¬ 
lium-window  x-ray  tul>e  mounted  behind  a 
eolenoid  ehutter  control  which  admit*  deii- 
nile  amount*  oi  radiation  to  the  thimble 
ionlxation  chamber 


iriK  10,000  times  the  output  of  an 
ordinary  x-ray  tube.  In  the  first  of 
these,  the  radiation  in  the  tissues 
is  very  intense  near  the  target  and 
it  is  therefore  es.sential  to  accu¬ 
rately  measure  and  control  the  dos¬ 
age.  The  second  type  is  used  pri¬ 
marily  for  .skin  therapy,  biological 
research,  and  for  .some  indu.strial 
purposes  where  high  output  is 
u.seful. 

Studies  of  the  measuring  problem 
by  the  National  Bureau  of  Stand¬ 
ards  have  had  two  principal  direc¬ 
tions:  first,  designing  and  con¬ 
structing  improved  performance 
standards  and,  second,  obtaining 
data  to  permit  the  approximate  cor¬ 
rection  of  standard  dosage  meter 
readings  for  very  soft  x-rays. 

Ionization  Chambers 

The  problem  of  devising  a  small 
free-air  standard  ionization  cham¬ 
ber  turned  out  to  be  not  too  diffi¬ 
cult  for  radiation  intensities  up  to 
1,000  roentgens  per  minute.  How¬ 
ever,  in  the  use  of  such  a  chamber, 
ab.sorption  of  the  very  .soft  radia¬ 
tion  between  the  diaphragming  and 
measuring  point  may  be  very  large 
and  this  loss  must  be  known  with 
an  accuracy  equal  to  that  desired  in 
the  final  measurement.  A  large 
.series  of  such  air  ab.sorption  co¬ 
efficients  has  been  determined  using 
a  beryllium-window  x-ray  tube  with 
voltages  ranging  from  10  to  200 
kv  in  small  increments.  Since  the 
coefficient  of  air  absorption  varies 


J^TECTroAf 

FOR  LONG  ELiaRICAL  LIFE 


Give  electrical  apparatus  the  benefit  of  Tuifernell  4- Way  Protection: 

1.  High  dielectric  strength 

2.  Long  life  at  Class  B  operating  temperatures 

3.  Excellent  resistance  to  moisture,  oil,  acids  and  alkali 

4.  High  bonding  strength 

These  qualities  are  characteristic  of  the  new  Tuffernell  Thermo¬ 
setting  Varnishes.  For  example,  Tuffernell  B-161  is  already  a 
favorite  with  many  users.  It  provides  the  extra  protection  needed 
for  dependable  operation  under  conditions  where  ordinary 
varnishes  break  down. 

A  good  illustration  is  the  growing  use  of  Tuffernell  for  mine 
electrical  equipment.  Below  ground,  and  above,  the  service  is 
unusually  severe.  Many  progressive  mine  operators  now  use 
Tuffernell  exclusively  when  rebuilding  apparatus. 

Such  proof  of  performance  is  assurance  of  dependability  for 
your  equipment,  too.  For  data  on  the  complete  Tuffernell  line,  call 
your  nearby  Westinghouse  office.  Ask  for  Bulletins  65-120  and 
65-130.  Or  write  Westinghouse  Electric  Corporation,  Dept.  39, 
P.  O.  Box  868,  Pittsburgh  30,  Pennsylvania.  J-06433 


r 
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Units  for  immediate  shipment: 

1,000  to  30,000  ohm  range. 

Special  resistance  rolucs  mode  to  order. 


EXPRCSS 

^GenC" 


OKN  TYPC-STRAP  MOUNTING 


because  you  TRY  before  you  buy 
with  a  PRODUCTION  SAMPLE! 


★  For  many  years,  The  Gramer 
Company  has  engaged  in  the  suc¬ 
cessful  design  and  quantity  produc¬ 
tion  of  Gracoil  'lYansformers  and 
Windings,  making  countless  thou¬ 
sands  for  big  name  manufacturers 
in  American  industry.  Such  success 
is  due  in  part  to  Gracoil's  “produc¬ 
tion  sample”  method  of  testing  in 
advance  for  physical  and  electrical 
correctness.  No  guesswork.  Tiy  it. 

TH{  PRODUCTION  SAMPLE  1$  YOUR 
CUARANTIE  OE  DEPENDARIE  PEREORMANCEI 
TOiiU  taaUt^f 


"Grocoil"  Trons- 
formers  include: 
Open  Types— Slep- 
Down-Up— Fully 
Enclosed  — Line 
Voltoge  Regulating 
—Filament— Audio 
—Filter  Reactors 
—  Isololion- to 
specifications. 


FULLY  ENCLOSED 


RAILWAY  EXPRESS  provides  de- 


THE  GRAMER  COMPANY. 


pendable,  uniform  shipping  fa¬ 
cilities  through  23,000  offices 
from  coast  to  coast.  Here's  fast. 


Electrical  Coils  and  Transformers 

ASKI  ROAD  CHICAOO  39,  ILL.,  U.S.A. 

ISTARLISHID  IN  193S 


compJefe  service,  by  rail  or  air, 
designed  to  meet  your  every 
shipping  need— lor  a  single,  all- 
inclusive  charge! 


For  really  economical,  "any¬ 
thing  —  anywhere"  shipping, 


*  CQW«  mMoiict  wkt  It 

In  ploc«.  II  It  ptncitlon  potitiofind 
end  MonMnd  inUtrolly  irllli  tiM 


specify  RAILWAY  EXPRESS. 


t  Yov  etTMonttiUv  occtirate  mI- 

•  Unit,  tmoodi  octioii  ond  low 
— dowi  loroM  providod  by  lli« 
tlslAltst  tted,  procldofi  frewid, 
doobit  Ihnod  Uod  toow  suldliit 
Ibt  inovtof  cowlocl. 

I  Yov  t«l  proebt  potiUonlof  of  Ibt 
*•  loovlof  contnel  booiott  of  lK« 
two  booriuft  wpooftiiif  tho  rolot 
ottombly. 

I  You  ftl  tood  Hfid  lofiniiioli  bo- 
^o  eoott  dMy  ora  aovldod  Intofrally 
wHb  Ibo  fiootlnf. 

•  TtnoifMlt  toldtrad  lo  tndt  of  rt- 
tittafict  oltaranl  bofora  wonldiAf. 
Cndra  ratitlooco  cirawl  It  on  Inlo- 
•rol  port  of  Uit  bontiiifl. 

I  Yoo  tRi  ocewolt  Mttifif  ond  ra* 
lo  wllint  dot  to  oirti-boclilatli  iprttf 
In  contoci  toldt. 

f  Yoo  tot  o  ftno  ratolotion  bteonto 

•  of  Ibt  AV/t'  Itoflb  of  rttirtonct 
wira  in  dit  tpifol  tltintfil. 

rYoo  tot  o  ratblanct  oolpiil  dboctly 
o  proportionni  lo  diofi  rolotlon  wHb- 
In  ^.1%  of  Ibt  lolol  ratlrtonco. 
Ettra  poltnllotulti  It  ootoinotk- 
olly  eoebint  Ittltd  for  Hntortlv 
el  101  poifrtt. 


'Ltl't  look  ahtod"  it  tht  watchword  of 


tht  60,000  Railway  Exprttt  employtt. 
Thty  work  and  plan  togethtr  lo  ttrvt 
you  and  your  community  by  mooting 
your  oxact  shipping  and  distribution 


roquirements. 


THE  GEORfiE  W'.  MtORG  CORPORATMON 

DILAVAN.WISCONSIN  . 


) 


if  i^ewi  fmdud 


CoML  (4)t 

COIL  WINDINGS 
call  for  Coto-Coil 


COTO-COIL  CO.,  INC. 

COli  SHCtAUSTS  SINCE  1917 

AvMHNI^  PtOVIdfwiMi 


Thii  nylon  Ihimblo  chamber  with  a  capac¬ 
ity  oi  2S0  roentgent  U  one  form  oi  ioniia- 
tion  chamber  used  in  the  meaiurement  oi 
interne  low-eoltage  x-rayi.  The  wall  oi  thie 
chamber  ii  made  oi  nylon  only  0.005  inch 
thick 


cau.se  of  the  very  hiKh  concentra¬ 
tion  of  ions  aloni;  the  beam,  a 
substantial  fraction  of  the  ions  is 
lost  by  recombination.  At  the  high¬ 
est  u.sable  electric  fields  in  the 
chamber  (4,000  volts  per  cm)  the 
losses  range  from  1  percent  at  10,- 
000  roentgens  tier  minute  to  10 
percent  at  300,000  r  per  min  with 
a  normal  beam  of  about  8  mm 
diameter.  Reducing  the  beam  di¬ 
ameter  to  0.5  mm  permits  100  per¬ 
cent  of  the  ions  to  be  pulled  away 
and  measured  at  field  strengths  of 
only  .500  volts  per  cm. 

A  successful  standard  embodying 
this  mollification  has  now  been  con¬ 
structed  for  calibrations  in  the  j 
range  of  5  to  50  kv.  Accurate  cali-  I 
brations  have  now  been  made  with  | 
this  standard,  for  alt  the  commer-  i 
daily  available  do.sage  meters,  even 
though  the  standard  was  not  orig-  j 
inally  intended  for  use  at  such  low 
energies.  When  properly  calibrated, 
these  ionization  chambers  can  be 
iKsed  .safely  with  soft  radiations  if 
the  intensities  are  not  too  great 
and  if  the  voltage  waveform  during  | 
calibration  and  subsequent  use  arc 
the  same.  l 
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Coto-Coil  engineers  are  here  to 
help  you  solve  your  coil  problems. 
Whatever  your  requirements,  Coto- 
Coil  quality  always  assures  the 
“best  for  the  least". 


BOBBINS 


COTTON  INTERWEAVE 


TAPED  FORM  WOUND 


UNIVERSAL  SINGLE  OR 
MULTI-PIE  CROSS  WOUND 


Inherent  limitations  of  the  thim-  | 
ble  chambers  have  been  discovered  1 
for  the  measurement  of  high-in-  | 


(cofitinucd) 


rapidly  with  the  wavelength  dis¬ 
tribution  in  the  x-ray  beam,  the 
results  are  critically  dependent 
upon  the  waveform  of  the  voltage 
used  to  produce  the  x-rays.  At  the 
Bureau  a  constant-potential  excita¬ 
tion  has  been  used  in  order  to  ob¬ 
tain  a  de.scribable  radiation  qual¬ 
ity. 

For  radiation  intensities  above 
1,000  roentgens  per  minute,  the 
simple  standard  could  not  be  used 
in  the  normal  way.  The  principal 
problem  was  to  measure  all  of  the 
ions  produced  in  the  chamber.  Be- 


ACETATE  INTERLEAVE 
fCoalesc«d> 


PAPER  INTERLEAVE 


Thimble  Chambers 


NEW  TIMING  MOTOR 

OEVELOPMENTS 


SLOW  SPEED  SYNCHRONOUS  MOTOR 

The  new  4400  Series  is  an  unusually  com¬ 
pact  slow  speed  motor  with  all  reduction 
gearing  completely  enclosed  in  a  single 
gear  cup.  Especially  well-suited  for  use 
in  chart  drives,  controls,  instruments, 
timers  and  other  applications  requiring 
reliability  and  low  cost. 

Features  slow  rotor  speed  —  450  rpm; 
output  speeds  —  1  and  2  revolutions  per 
day,  1  per  week;  torque  —  20  ounce 
inches  at  all  speeds;  measures  only 
2-1/8"  X  2-1/2"  X  1-7/16";  mountable 
in  any  position;  1-  or  2-way  internal 
frictions  for  manual  resetting;  U.  L. 
approved. 


MOTOR  FOR  TIMING  APPLICATIONS 

This  redesigned  9200  Series  D.C.  motor, 
low  voltage,  permanent  magnet  type,  is 
intended  primarily  for  timing  applications. 

Lubricated  for  life;  totally  enclosed;  size 
2-1/8"  X  2-7/16"  X  1-13/32";  weight 
approximately  6  ounces.  Wide  range  of 
output  speeds  available.  Current  drain 
62  milliamps,  no  load,  72°F;  standard 
voltages  6  to  30.  Can  be  made  to  Army- 
Navy  specifications. 

Timing  accuracy  affected  by  voltage, 
temperature  and  load  variations;  cannot 
be  held  closer  than  10%  under  aptimum 
conditions. 


,  Complete  Engineering  Bulletin  on  per- 

I  formance  characteristics  available. 

TO  DESIGNERS:  Both  of  these  motors  are  now  in  produc¬ 
tion  —  samples  are  now  available.  For 
full  details,  ask  for  Data  Sheets. 

-  WRITE  2421  ELM  STREET 


MANUFACTURING  COM 

P  A  N  Y,  INC. 

TORRINGTON  ^ 

:ONNECTICUT 

HARNfSJ  riMf  TO  rou* 

PRODUCTS 

L  SUBSIDIARY  OF  GENERAL  TIME  INSTRUMENTS  CORPORATION 
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THt  tLECTRON  ART  (continued) 

tensity  x-rays  (above  1,000  r  per 
min)  in  air.  Most  such  chambers 
operate  with  an  electrode  potential 
rantrint;  from  200  to  400  volts.  This 
voltajre  is  insufficient  to  pull  all 
of  the  ions  to  the  collectinj?  elec¬ 
trode  before  some  are  lost  by  re¬ 
combination.  At  an  intensity  of  sa> 
5,000  r  per  min  the  loss  may  be 
5  percent  while  at  500,000  r  per 
min  it  may  be  as  much  as  70 
percent. 

Since  with  present  instruments 
there  is  no  way  of  substantially  in¬ 
creasing  electrode  potential,  the 
Bureau  has  experimentally  deter¬ 
mined  saturation  curves  for  hiKh 
radiation  intensities,  from  which 
it  is  possible  to  obtain  fair  correc¬ 
tions  for  the  loss  of  ions.  Since  this 
correction  cannot  be  relied  on  in 
all  situations  met  in  practice,  care¬ 
ful  determinations  have  been  made 
of  the  limitations  and  intensity 
ran^e  of  such  chambers,  .•\lthoujrh 
a  thimble  chamber  has  not  been 
perfected  for  every  use,  it  has  been 
established  clearly  for  the  first 
time  just  when  these  chambers  can 
be  u.sed  .safely. 

Out  of  the.se  NBS  studies  have 
come  design  principles  leading  to 
the  possibility  of  a  new  type  of 
small  ionization  chamber  suitable 
for  measuring  the  extremely  hijrh 
intensities  yielded  by  the  low- 
voltajre  beryllium-window  tubes. 


Trlrvisiim  R<*r<*iv<T  Fooiis 
('oiiipriisalioii 

By  Earl  M.  U.niuuihill 

(’hif'f  h'Hfrittrrr 
Mnnnrt  ihtisinn 

f'ruribh  StriJ  of  .Iwrrfca 

IlnrrisoH.  X.  J. 

Most  of  the  present  day  popular¬ 
sized  television  receiving  sets  em¬ 
ploy  maKnetic  type  kine.scopes  with 
electromagnetic  focussinp.  The  fo- 
cussinp  device  consists  ordinarily 
of  a  coil  of  wire  carrying  an  ad¬ 
justable  value  of  direct  current  and 
mounted  in  a  steel  case  which  pro¬ 
vides  a  fixed  air  pap  in  the  proper 
position  adjacent  to  the  neck  of  the 
tube.  More  recently  a  focussinp  de¬ 
vice  which  is  a  combination  of  a 
permanent-mapnet  and  an  eUntro- 
mapnet  (the  ratio  of  p-m  flux  to 
e-m  flux  varyinp  between  differ- 
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Uetoi^theiuonb  TnoacriM  fy  AMPEX'iifitr  ^ ymt  shews  in  niio 


Here's  why. . .  the  new  series  300 


MAGNETIC 
TAPE  RECORDER 
answers 
industrY  need ! 


RCCClViR  VOLTACC  C 


FIG.  1 — Cunret  lor  determininq  th«  ratio  oi 
p-iii  to  ••in  maqnolic  liold  ior  combination 
focus  compensation  of  telsTision  receivers 


ent  makes)  has  become  popular. 
Some  manufacturers  are  even  con¬ 
sidering  a  device  employinK  only  a 
permanent  majrnet  with  a  steel 
sleeve  and  steel  end  plates,  focus 
adju.stment  beinp  attained  by  vary- 
injr  the  length  of  the  air  >rap  be¬ 
tween  the  sleeve  and  one  end  plate. 

When  choosinjr  the  proper  tyi)e  of 
focus  device,  many  factors  must  be 
considered,  amon^  the  more  impor¬ 
tant  of  which  are  original  cost, 
power  consumption,  heat  dissipa¬ 
tion  and  compensation  for  voltage 
variation.  This  latter  item  becomes 
most  important  when  little  or  no 
voltage  stabilization  is  provided  by 
the  set.  Ordinary  household  volt¬ 
ages  may  easily  vary  plus  or  minus 
10  percent,  and  a  great  deal  less 
variation  may  cause  either  a  very 
unpleasant  picture  or  the  necessity 
for  fre<pient  refocussing.  Conse- 
(juently,  each  type  of  focus  device 
should  be  e.xamined  in  the  light  of 
this  re<iuirement. 


Console  Model  300*  $1,S73.7S 
Portoble  Model  300  $1,594.41 
Rock  Mounted  $1,491.75 


if  You  can  depend  on  Ampex 

Read  what  Frank  Marx,  Vice  President  in  charge  of  Engineering, 
American  Broadcasting  Company,  says:  "For  the  past  two  years 
A.B.C.  has  successfully  used  magnetic  ta|>e  for  rebroadcast  pur¬ 
poses..  .A.  B.C.  recorded  on  AMPEX  in  Chicago..  .17  hours  per 
day.  For  2618  hours  of  playback  time,  the  air  time  lost  was  less 
than  3  minutes:  a  truly  remarkable  record." 

it  Originai  program  quality  preserved 

Use  of  independent  reproduction  facilities  allows  instantaneous 
monitoring  and  makes  possible  the  most  stringent  comparisons 
between  recordings  and  originals. 


FREQUENCY  RESPONSE: 

At  15"±  2  db.  50-15,000  cycUt 
At7.5"±2db.  50-  7:500  cycl.i 

FLUTTER  AND  WOW:  At  15 
inch«»  ptr  »«cond,  w«ll  und«r 
O.IX  r.m.t.y  mtoiuring  all  flutttr 
components  from  0  to  300  cyclos, 
using  o  tone  of  3000  cycles.  At 
7.5  inches,  under  .2X. 


SIGNAL-TO-NOISE  RATIO:  The 
overall  unvreighted  system  noise 
is  70  db.  below  tape  saturation, 
and  over  60  db.  below  3X  total 
harmonic  distortion  at  400  cycles. 

STARTING  TIME:  Instantaneous. 
(When  starting  in  the  Normal 
Play  mode  of  operation,  the  tope 
is  up  to  full  speed  in  less  than 
.1  second.) 


Analynis 

Focu.s  compensation  is  best  ana¬ 
lyzed  by  examining  the  deflection  to 
which  a  single  electron  or  a  beam  of 
electrons  is  subjected  when  passing 
through  the  fwussing  device  under 
given  conditions  of  field  strength 
and  accelerating  voltage.  If  this  de¬ 
flection  remains  constant  when  the 
applied  voltage  to  the  receiver  va¬ 
ries,  the  picture  will  remain  in 
'focus;  if  not,  it  will  de-focus.  It 


Manufactured  by  Ampex  Efectrlc  Corperot}ony.San  Carlos,  CalH. 
DISTRIRUTfD  RY 

BINS  CROSBY  ENTERPRISES  «  6RAYBAR  ELECTRIC  CO.  lie 

902S  Sunt**  Stvd.,  Hollywood  46,  Calif.  ,  .  420  loxington  Avo.,  Now  York  l7,N.y.' 

AUOlO  &  VIOEO  PROOUCTS  CORPORATION 

1650  troodway.  Now  York,  Now  York 
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SEE 

PROGRESSIVE 


SILASTIC*  INSULATED 
WIRE  AND  CABLE 

i  Now  Available  for  High  Temperaturo 
High  Voltage  Applications 


BLUE 


PRINT 


KEEP  YOUR  COSTS  DOWN 


Progressive  speciolizes  in  manu¬ 
facturing  special  heads,  threads 
and  finishes  on  any  metal  or  alloy 
adapted  to  cold  upset.  Please 
write  for  cotolog  showing  many 
Progressive  specials.  Catolog  in¬ 
cludes  purchasing  ond  engineer* 
•ng  helps. 


PROGRESSIVE 
MANUFACTURING  CO. 

50  NORWOOD  ST. 
TORRINGTON.  CONNECTICUT 


TYPE  BX- 
1  WATT  ^ 


NON- 

INDUCTIVE 

MAX.  RES:  I  i  Megohn  |]]l  Allay) 
1.0  Megohm  (Nichromel 
10.000  Ohmi  |Mongan:n| 
BODY  SIZE:  I"  Ig.  by  9  16*  diom 
TOLERANCE:  STanDASO  1% 

ITO  I  10%  ot  Slight  E> 

Iro  CojI) 

TYPECX-  ^giK% 


INDUCTIVE  ; 

MAX.  RES:  7SO.OOO ohm  13})  Alloy) 

500.000  ohm  (Nichromel  \ 

)  5.000  ohm  (Monganin)  ! 
BODY  SIZE:  5  8*  Ig  by  9  16-  diom.  ' 
TOLERANCE;  standard  i%  / 

(TO  1  10%  at  Slight  Ei  / 
tro  Co*t)  / 


>  For  InstniMeatation 
m  i^4.v  aRd  other  critical 
appiicatioiis 

IN-RES-CO  wire  wound  retistors 
are  engineered  for  the  manufac¬ 
turer  maintaining  a  reputation  of 
top  quality  and  performance  in  hit 
equipment.  They  cover  a  full  range 
from  1  watt  to  10  wattx  and  .01 
ohm  to  1.5  megohm.  Contervative 
ratings  assure  maximum  long  life; 
trouble  free  service.  Write  for  cata- 
__jgllog  today  on  company  letterhead. 


'^ffAco 


!£s«ro 


S</ottic*  II  OAtrudvd  over  wire  ond  cokfe  ranging 
From  No.  to  500,000  circufor  miVi  in  ii'ze  to 
provide  infi,itotion  hovmg  moximum  resiitonce  to 
heat,  orone  ond  weothermg. 

Silostic*  has  been  chosen  to  insulate  the  new  lino 
of  heot-stoble  “Okotherm  "  wire  and  coble  made 
by  the  Okonite  Company  of  Passaic«  N.  J. 
Silastic*  insulation  maintain*  its  high  dielectric 
strength  even  after  continuous  long  time  exposure 
to  temperatures  as  high  as  200''  C.  (400^  F.). 
Its  dielectric  loss  foctor  is  low  compared  with 
that  of  organic  rubbers. 

Silastic*  insulotion  Is  practically  unaffected  by 
corona  or  ozone.  A  severe  corona  resistance 
test  of  Silastic  181  for  example,  wos  discon¬ 
tinued  after  more  than  4000  hours  without 
breakdown.  The  best  organic  rubber  insulating 
materials  break  down  under  this  same  test  in 
50  to  150  hours. 

Silastic*  insulated  wires  and  cables  withstand 
severe  outdoor  weathering  without  deterioration 
because  of  exceptional  water  repellency,  low 
nK>isture  absorption,  resistance  to  oxidation  and 
Bexibility  at  low  temperatures.  Serviceable  op¬ 
erating  temperatures  range  from  —  80  to 
^  400°  F. 

These  properties  plus  good  resistance  to  o 
variety  of  chemicals  and  hot  oil  ore  now  avail¬ 
able  to  you  in  Silastic*  insulated  wire  and  coble. 
Among  the  many  high  temperature  applications 
for  Silastic*  insuloted  wire  or  coble  ore:  power 
plant  wiring  ond  lead  wire  for  electric  ovens, 
furnaces  ond  motors. 

Other  applications  include  wiring  for  high  inten¬ 
sity  Roodlights  and  street  lights,  and  as  high 
voltage  ignition  and  neon  sign  coble.  Our  specifi¬ 
cations  for  Silastic*  insulated  wire  and  coble  ore 
given  in  pamphlet  No.  G  6  N  9. 

VlAOtMAIK  D0«  C0IHIN4  COarotATNM 

DOW  CORNING  CORPORATION 
MIDLAND,  MICHIGAN 
I  AHenta  •  Chicogo  •  Cievelond  •  Dollet 
let  Angeles  •  New  York 
I  In  Conodo:  Fibergloi  Cortodo,  Lid.,  Terenie 

In  lnglar>d:  Albright  ond  Wilton,  Ltd.,  London 


RS 


INSTRUMENT  RESISTORS  CO.,  1056  COMMERCE  AVL,  UNION,  N.  J. 
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THE  ELECTRON  ART  (continued)  I 


may  be  readily  demonstrated  that 
1)  =  KH  \  E  (1)  ! 

where  D  is  the  deflection  of  electron  , 
beam  passinft  through  the  focus  de-  ! 
vice  and  subject  to  action  of  field 
strength  //  and  accelerating  voltage 
FJ',  H  is  the  magnetic  field  strength 
produced  by  the  focus  device,  K  is 
the  applied  voltage  to  the  receiver, 
and  K  is  the  constant  of  propor¬ 
tionality  including  that  relating  E' 
to  E'. 

Field  Strength 

The  field  strength  H  produced  by 
an  electromagnetic  focus  device 
will  be  dimTly  proportional  to  the 
direct  current  I  flowing  through  its 
windings.  This  in  turn  (disregard¬ 
ing  circuit  nonlinearities)  will  be 
directly  proi)ortional  to  the  applied 
voltage  to  the  receiver,  or  //  =  C.E. 
Hence,  for  this  ca.se  D  =  K,\^E. 
This  relation  is  shown  by  the  ap¬ 
propriate  curve  of  Fig.  lA. 

The  field  strength  H  produced  by 
a  permanent-magnet  focus  device 
will  be  constant  with  respect  to 
impressed  voltage  variations.  For 
this  case  1)  =  K,  \'E.  This  rela¬ 
tion  is  also  shown  in  F'lg.  lA.  Ob¬ 
viously,  neither  of  these  relations 
present  a  desirable  condition  and 
both  will  result  in  picture  defcK-us- 
ing  upon  relatively  slight  variation 
in  impressed  voltage. 

Combined  Field  Strength 
The  field  strength  H  produced  by 
a  combination  p-m  and  e-m  unit  will 
consist  of  the  summation  of  two 
factors,  one  of  which  is  constant 
with  respect  to  E  and  the  other  of 
which  varies  directly  with  E,  or, 

//  =  .4  -f  BE  (2) 

Referring  to  Eq.  1,  for  D  to  re¬ 
main  a  constant  the  following  rela¬ 
tion  must  hold : 

A  +  BE  ~  Cyl'E  (M) 

Since  A,  B  and  C  are  constants, 
this  equality  is  not  maintained  over 
all  values  of  ;  in  fact,  the  e(iuality 
exists  at  a  maximum  of  only  two 
values  of  E,  one  of  which  may  be 
imaginary.  The  right-hand  aide  of 
Eq.  3  is  shown  plotted  in  Fig.  IB. 
The  left-hand  side  of  Eq.  3  is  the 
expression  for  a  straight  line  of  : 
slope  B  and  vertical  ordinate  inter¬ 
cept  A.  By  proper  choice  of  the  i 
constants  A  and  B  this  line  may  be  i 


Mark  of  Progem$$ . 


in  Eloetrieal  Produett 


Of  tital  Interest  to  the  Elertriral  Industry... 


Vickers 

Magnetic  Amplifiers 


Vickers  Electric  Division,  Vickers  Inc.,  offers  com¬ 
plete,  extensive  Research,  Engineering  and  Development 
facilities  which  are  available  to  the  industry  for  technical 
problems  and  applications  of  Vickers  products  relative 
to  specific  requirements. 

MAGNETIC  AMPLIFIERS  •  STATIC  VOLTAGE  REGULATORS 
STATIC  MOTOR  SPEED  CONTROLS  •  POWER  SATURABLE 
REACTORS  *  RECTIFIERS  •  PHOTOELECTRIC  CELLS 
SERVOMECHANISMS  •  MAGNETIC  FLUID  CLUTCHES 
SPECIAL  MOTORS  AND  GENERATORS  •  TRANSFORMERS 
CONTROLLED  POWER  RECTIFIERS  FOR  ELECTRO-CHEMICAL 
PROCESSES 


Request  Magnetic  Amplifier  Bulletin  VT’20()0 

VICKERS  ELECTRIC  DIVISION 

1813  LOCUST  ST.,  ST.  LOUIS  3,  MISSOURI 

Monulocfurtri  ot  [Itetrieol  Prodwcfi  *  A  Unit  of  Sporry  Corporation 
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Present  3  clean-cut 
Advantages 


THE  ELECTRON  ART  (continued) 

placed  anywhere  on  the  Kraph  that 
is  desired.  The  closest  approxima- 
'  tion  to  the  condition  of  Eq.  3  over 
a  voltaKe  ranjfe  on  either  side  of 
the  mean  impres.sed  voltaKe  £■.  is 
I  attained  by  makini?  the  straight 
line  .4  +  /?£,’  tangent  to  the  curve 
Cv'E  at  the  point  |  A’.,  f(K.)  |.  Thir 
line  is  also  shown  in  Fig.  IB. 

Now,  the  mean  value  of  field 
strength  H.  produced  by  the  com¬ 
bination  p-m  and  e-m  focus  device 
with  a  mean  value  of  impres.sed 
voltage  K,  applied  to  the  receiver  is 
(from  Eq.  2) 

//.  =.  .4  +  BEo  (4) 

From  Fig.  IB  it  is  seen  that  B  is 
equal  to  the  slope  of  the  curve  C\'E 
at  the  point 

ilE  2  \  E 


1.  EXTREME  UNIFORMITY 

2.  SUPERIOR  STAKING  QUALITIES 

. . .  ends  will  roll  without  splitting. 

3.  BETTER  FOR  MOLDED  PARTS 

. .  closed  end  keeps  compound  out. 


If  you  use  pins  for  vacuum  tubes,  adapters, 
fluorescent  lamps,  plugs,  or  electrical  equip¬ 
ment  of  any  kind,  the  chances  are  you’ll  save 
time,  money  and  rejections  hy  using  these  super¬ 
smooth,  seamUss,  patented  Radio  Pins.  They  are 
available  in  a  wide  variety  of  styles  and  sizes, 
with  staking  end  either  closed  or  open.  For  a 
quotation,  simply  send  a  sketch,  sample  or  de¬ 
scription  and  state  the  quantity  you  need. 


Radio  or  Radar  Equipment? 


In  addition  to  Radio  Pins, 
we  produce  large  quanti¬ 
ties  of  top  caps,  base  shells 
and  adapter  shells  for  vac¬ 
uum  tubes;  also  a  wide  va¬ 
riety  of  other  metal  prod¬ 
ucts  including  deep  drawn 
shells  and  cups,  blanks  and 
stampings,  ferrules,  grom¬ 
mets,  washers,  vents,  fasten¬ 
ers— and,  for  almost  every 
manufacturing  require¬ 
ment,  the  world’s  largest 
assortment  of  eyelets,  r.tx 


THE  AMERICAN  BRASS  COMPANY 

Waterbury  Brass  Goods  Branch 


General  Offices:  Waterbury  88,  Conneaicut 
SubsuJiary  of  Anaconda  Copper  Mining  Company 
Im  Omada:  A.NACONDA  AMERICAN  Bra.ss  Ltd.,  Ntu  Toremto,  Out. 


B=  aiul«£„=  (5) 

2  >  E„  2 

Since  the  two  curves  of  Fig.  IB 
inter.sect  at  the  point  K.,  thi.s  point 
i.s  a  solution  of  Eq.  3  and  we  may 
write 

.4 -I- *£.  =  (,' vs;  (*■') 

Substituting  Eip  5  into  Eq.  6  we 
get 

.4  =  =  be,  (7) 

Referring  back  to  Eq.  4,  the 
above  relation  indicates  that  the 
be.st  possible  focus  compensation 
with  voltage  variation  is  supplied 
by  a  combination  p-m  and  e-m  focus 
device  so  designed  that  the  perma¬ 
nent  magnet  supplies  50  percent  of 
the  focussing  magnetic  field  when 
nominal  voltage  is  applied  to  the 
receiver. 


.4(l<litional  Uses  for 
Rectifier  Filter  Chart 

By  REiBf;.N  Lee 

.!</«  i.sori/  Kiiffimrr 
Wt  stinr/houBt'  t'ltctriv  t'orp. 

Mil. 

The  Choke-input  filter  chart  given 
in  the  Reference  Sheet  for  this  i.s- 
sue  can  be  applied  to  swinging 
chokes,  shunt-tuned  chokes  and  two- 
stage  filters  by  making  certain  cor¬ 
rections  as  set  forth  here. 

Swinging  Choke 

If  the  choke  in  the  filter  swings 
to  S  times  the  full-load  value  in 
I  henrys,  the  regulation  is  improved 
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THE  ELECTRON  ART  (continued) 

considerably  without  affecting  the 
full-load  ripple.  The  chart  may  .still 
be  u.sed  for  this  case  with  certain 
corrections.  At  lea.st  this  is  true 
for  the  single-phase  full-wave  rec¬ 
tifier,  which  is  where  the  swinging 
choke  is  used  most  commonly.  The 
swinging  choke  requires  less 
bleeder  current  for  a  given  number 
of  henrys  at  full  load,  but  capaci¬ 
tance  C  is  not  appreciably  affected. 

Since  u.se  of  the  chart  starts  with 
bleeder  current,  it  is  necessary  to 
multiply  the  capacitance  obtained 
from  the  chart  by  the  ratio  S,  but 
to  it  must  be  added  nearly  the  same 
percentage  the  chart  gives  in  the 
curve  of  corrections  for  L. 

The  value  of  L  obtained  by  pro¬ 
jecting  the  bleeder  current  down¬ 
wards  is  the  maximum  or  swinging 
value.  It  must  be  divided  by  S  to 
obtain  the  full-load  value.  Tran¬ 
sient  conditions  may  be  approxi¬ 
mated  closely  by  using  the  full 
amount  of  capacitance  in  the  filter 
and  the  full-load  value  of  henrys  in 
the  choke.  Peak  ripple  current  is 
dependent  on  the  full-load  value  of 
henrys  and  is  therefore  S  times  the 
bleeder  current. 

Sh II lit -tuned  Choke 
If  the  filter  choke  is  parallel- 
tuned  to  the  fundamental  ripple  fre¬ 
quency,  the  ripple  and  regulation 
are  less  than  they  would  be  with 
an  untuned  choke.  The  inductance 
of  the  choke  is  held  as  constant  as 
is  practicable  from  bleeder  load  to 
full  load,  .so  that  approximately  the 
same  ripple  is  obtained  at  all  loads. 
With  practicable  tolerances  on 
choke  inductance  and  tuning  capaci¬ 
tance,  the  choke  impedance  is  effec¬ 
tively  increased  3  to  1,  hence  R,  = 
(3X,,  —  Xr)  Pa,  and  the  ratio 
(Pa  Pk  is  eipial  to  (3X,  —  A',  )  A',. 
Combining  gives  AV  =  P^R.,  and  the 
chart  can  be  u.sed  directly  for  capac¬ 
itance  C.  The  values  of  inductance, 
however,  must  be  divided  by  3  in 
order  to  obtain  the  actual  henrys  in 
the  choke.  This  lower  value  of 
henrys  and  the  capacitance  C  acro.ss 
the  load  determine  transient  condi¬ 
tions  as  shown  by  the  third  quad¬ 
rant  of  the  chart.  Peak  ripple  cur¬ 
rent  is  limited  by  tuning  capaci¬ 
tance. 


Tirii-Stiiye  FiltriK 
In  a  two-stage  filter  of  the  choke- 
input  type,  the  most  economical  use 


If 
the 
Problem 


7  KW  AMPLIFIEt 


IS 


ELECTRONIC 


CONTROL 

UNIT 


look  to 


DUAL  DIVERSITY 
CONVERTER 


for  the  answer 


RAW  DISTORTION 
METER 


From  amplifiers  to  electronic  repeaters  . . . 
from  diversity  converters  to  complete  re¬ 
ceiver  assemblies,  test  instruments  and 
frequency  multiplier  units,  B  &  W  equip¬ 
ment  is  backed  by  men  who  have  spent  a 
lifetime  in  the  electronic  field  .  .  .  men 
who  know  the  problems  of  radio  and 
electronics  and  how  to  solve  them. 

Modern,  up-to-date  facilities  are  ready 
to  convert  the  designs  of  these  engineers 
into  components  or  complete  assemblies, 
designed  and  fabricated  to  withstand  the 
toughest  assignments  and  carrying  the 
B  &  W  trade-mark,  recognized  the  world  aii*^and 
over  for  excellence.  frequency 


Write  for  the  latest  B  &  W  Catalog  to:  Dept.  EL-99 


BARKER&WILLIAMSONJnc 


237  Fairfield  Avenue 


Upper  Darby,  Pa. 
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MANUFACTURfD  BT 

MINES  EQUIPMENT  COMPANY 


42W  ClAYTON  AVE.  ^^WINES  sj.  LOUIS  10,  MO. 


^To»"s 

meet  (hanging 
pichnp  needs! 


NOIf'  a  full  line  of  Titone' i  amazing 
ceramic  pick  upt^made  Py  famous 
Sonoionef  All  with  these  great  basic 
features:  Full  frequency  (responie 
from  50  to  10.000  cycle*.)  Bell-llke 
supertone  make*  new  or  old  player* 
chrllllni^.  Cllmace>proof,  moUture- 
proof,  funAu*-proof !  Llfthte*r  pre**ure 
save*  needle  wear,  revive*  worn  record*. 
NO  needle  talk!  NO  cryatal*.  maAnet*, 
fllament*  to  fall.  NO  pre-ampllfier*. 
Perform*  perfectly  for  year*! 


SPECIFY  MINES 


Electrical  Connectors 


Molded  ai  integral  "one 
piece"  Neoprene  rubber 
unit*  to  cables  or  cord* 
(see  illustration)  they're 
shatter  proof — waterproof 
and  wear  resistant.  You 
owe  yourself  a  working 
acquaintanceship  with 
MINES  outstanding  elec¬ 
trical  connector  line.  Write 
NOW  for  full  details. 


SEE  OUR  CATALOG  IN  SWEETS  '48-49 


FILE  FOR  PRODUCT  DESIGNERS  No.  330M  Molt  Connector 


fluoroscopic 
view  show- 


SPECIALISTS  IN 
ELECTRONIC  GEARS 


-  ®  'l 

ii: 

QUAKER  CITY  GEAR  WORKS 


NO  TOil^lKE 

TITONE 


Call  your  Jobber  or  writo  to 
SONOTONE,  Box  5,  Elmsford,  N.  Y. 
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THC  ELECTRON  ART  (continued) 

of  material  occurs  when  both  stages 
of  the  filter  are  alike.  The  chart 
can  be  u.sed  for  such  filters  if  it  is 
recognized  that  the  ripple  is  that  on  | 
the  load  side  of  the  first  choke. 
The  ripple  across  the  load  is  not 
twice  this  amount  in  negative  db. 

For  example,  if  the  filter  con¬ 
sisted  of  two  stages  both  equal  to 
that  in  the  example  given  in  the 
Reference  Sheet,  the  ripple  would 
not  be  —  100  db,  but  some  lower 
figure,  because  of  the  fact  that  the 
rectifier  output  is  less  than  100 
percent  ripple.  In  the  ca.se  of  the 
three-phase  full-wave  rectifier  this 
is  4.2  percent  rms,  or  —25  db  on 
the  usual  ratio  of  hum  to  maximum 
signal.  Hence  the  net  hum  across 
the  load,  if  two  sections  like  that 
in  the  example  were  used,  would 
l)e  -  50  db  -  25  db  =  -  75  db.  The 
following  table  gives  the  amount 
of  ripple  reduction  which  must  be 
applied  to  each  of  the  three  kinds 
of  rectifiers  shown  on  the  chart  in 
order  to  arrive  at  the  ripple  acro.ss 
the  load  with  a  two-stage  filter  hav¬ 
ing  like  sections. 


Really  Smooth— Outstandingly  Quiet— Fully  Dependable] 


MANY  TYPES 
AVAILABLE  FROM 
STOCK 
and  through 
Shollcross 
parts  distributors 


Type  of  Rectifier  db  rms 

.Single-Phase  Full-Wave  3.5  0.47 
Three-Pha.se  Half-Wave  12  0.18 

Three-Phase  Full-Wave  25  0.04 


Instead  of  subtracting  db,  the 
chart  value  in  percent  may  be 
divided  by  that  given  in  this  table, 
for  the  second  stage. 

The  regulation  in  a  two-stage  fil¬ 
ter,  as  far  as  capacitance  effect  is 
concerned,  depends  upon  the  in¬ 
ductance  of  the  first  choke  as  in  a 
single-stage  filter.  Therefore  the 
chart  applies  directly  to  the  induc¬ 
tance  and  capacitance  of  the  first 
stage.  The  peak  ripple  current  like¬ 
wise  depends  upon  the  inductance 
of  the  first  choke,  regardless  of  the 
location  of  the  bleeder  resistor. 

Transients  are  more  complicated, 
due  to  the  fact  that  the  two  stages 
interact  under  transient  condi¬ 
tions.  The  various  transient  prop¬ 
erties  of  voltage  and  current  ob¬ 
tained  from  the  chart  apply 
approximately  to  a  two-stage  filter; 
that  is,  the  L  and  C  of  one  stage 
roughly  determine  them.  Consider¬ 
able  refinement  must  be  used  to 
obtain  more  accurate  answers. 


ALL  STANDARD  FIXED  AND 
VARIABLE  TYPES 


LADDER  AND  BALANCED 
LADDER  CDNTROLS 


BALANCED  "H"  CONTROLS 


POTENTIOMETERS 


VARIABLE  IMPEDANCE 
MATCHING  NETWORKS 


V.U  METER  RANGE 
EXTENDING  ATTENUATORS 


STANDARD  AND  SPECIAL 
FIXED  PADS 


SPECIAL  NETWORKS 


erhaps  you’ve  noticed  how 
frequently  Shallcross  attenuators  now 
appear  in  the  finest  audio  or  communi¬ 
cations  equipment?  Or  how  often  they 
are  chosen  for  replacement  purposes? 

There’s  a  reason!  Improved  design, 
materials  and  production  techniques  have 
resulted  in  a  line  that  sets  new,  higher 
standards  of  attenuation  performance  for 
practically  every  audio  and  communi¬ 
cations  use. 

Shallcross  Attenuation  Engineering 
Bulletin  4  gladly  sent  on  request. 

Shallcross  ManufacturioK  Co. 
Dept.  E-99  CsIliQsdalB,  Pa. 
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antenna  by  lights  on  a  remote  con¬ 
trol  unit.  It  features  375-degree 
rotation  in  either  direction  at  1 
rpm,  positive  electrical  stop  at  the 
end  of  the  rotation,  cast  aluminum 
frame  that  will  take  150-p,und  load 
and  up  to  IJ-inch  diameter  mast, 
and  corrosion-resistant  components. 
Power  consumption  is  20  watts. 


When  a  pump  valve  g<H‘s  while  drilling  for  oil,  it’s  costly.  Idle  men  and  equip¬ 
ment  make  profits  evaporate.  It  hap|K“ned  to  a  wildcatter  at  I  P.M.  Phoned  KOO 
miles  away  for  parts — deliver<*d  II  P.M.  that  night  by  Air  Kxpress.  12  lbs.  cost 
only  SS.lO.  (Rrgular  use  of  Air  Kxpress  keeps  any  business  moving.) 


Tape  Eraser 

Amplifier  Corp.  of  America,  398-7 
Broadway,  New  York  13,  N.  Y.  The 
Magnerasor  provides  complete  and 
instantaneous  erasure  of  normal 
and  overloaded  signal  from  all  types 


$3.19  was  complete  cost.  Air  Express 
charges  include  Hpe<‘dy  pick-up  and  de¬ 
livery  service.  KtM.’eipt  for  shipment, 
too.  Makes  the  u'orld's  fastest  shipping 
aerv'ice  exceptionally  convenient. 


Air  Express  goes  on  all  Scheduled 
Airline  flights.  Frequent  schedules  — 
coast-to-coast  overnight  deliveries. 
Direct  by  air  to  cities.  fasU»st 

air-rail  to  off-airline  oflic\^ 


SjxH.'iiil  di(*s  (2K  ll)s.  go  .‘>00  miles  for  I. HO. 

<>-Ib.  carton  vacuum  tulH*s  g<xjs  OOO  for  S>2. 10. 

(.Sfimc  day  delivery  if  you  sliip  early.) 

Only  Air  Express  gives  you  all  these  advantages:  Sp«H'ial  pick-up 
and  delivery  at  no  extra  cost.  You  get  a  nveipl  for  every  shipment  and 
delivery  Ls  provtxl  by  signature  of  con.signc*e.  One-carrier  responsitnlity. 
Assurt*d  protection,  too  valuati<m  coverage  up  to  $.'>0  without  extra 
cliarge.  Practically  no  limitation  on  sizA*  or  weight.  For  f.ist  shipping 
action,  phone  Air  Kxpress  Division,  liailway  Kxpress  Agency.  And 
specify  “.Air  Kxprt*ss  uelivery’*  on  orders. 


of  recorded  tape,  and  lowers  resid¬ 
ual  noise  level  as  much  as  3  to  6  db 
below  that  of  unused  tape.  The 
unit  operates  on  a  line  voltage  of 
100  to  130  volts,  25  to  60  cycles. 


Three-Way  .Vir  Meter 

Anemostat  Corp.  of  America,  10  E 
39th  St.,  New  Y’ork  16,  N.  Y.  The 
Anemotherm,  a  new  three-way  air 
meter,  gives  air  velocity,  air  tem¬ 
perature  and  static  pressure  read¬ 
ings  at  the  turn  of  a  knob.  It 
measures  air  velocity  from  10  to 
5,000  feet  per  minute;  air  temper¬ 
ature,  from  30  t0:±:  155  P';  static 
pressure  from  0.05  to  10  positive 


Rotei  i> 
to  door 


AIR  EXPRESS,  A  SERVICE  OF  RAILWAY  EXPRESS  AGENCY  AND  THE 

SCHEDULED  AIRLINES  OF  THEU.S. 
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if  Winding  to  I 

none 
if  Large 

if  Velvety-tmooth  v  .^Hk 

olways 

if  Minimiied  i^pi 

if  Taps  and  topers.  Tondem 

CLAROSTAT  SERIES  58  and  43  CONTROLS 

The  large-sixed  Series  58  Clarostot  The  midget  Series  43  control  is  o 

rheostat  or  potentiometer  offers  reol  space-saver.  Only  Yls"  dia.  1 

laboratory-grade  performance  at  to  10.000  ohms.  7  watts,  overoge. 

mass-production  cost.  1-21,  32  dia.  Hundreds  of  thousands  of  Clarostot 

1  to  100,000  ohms.  3  wotts,  linear.  wire-wound  controls  are  in  daily  use. 

The  finest  standard  wire-wound  con-  Their  performance,  depend- 

trol  mode!  ability  and  long  life,  ore 

.  o  matter  of  record. 

Ask  lor  Bulletins  116  and  118. 

Let  us  quote  on  your  needs. 


32  Element  TV  Beam 


POWER  GAIN  127  OVER  DIPOLE 

TV,  FM,  and  special,  multi-element  beams,  8  to  32 
elements,  peaked  on  channel,  or  on  your  frequency. 

Folder  with  all  prices,  weights,  etc.  on  request. 

W.  F.  HOISINGTON 

U.  H.  F.  RESONATOR  CO. 


GUION  ROAO 


RYE,  N.  Y. 


I  CLAROSTAT  MfC  CO  ,  INC  •  DOVER  NEW  HAMPSHIRE  •  In  Canada:  ^Moiy'tr'il'l^P^o’‘^and'  b»?ochJf 


PALNUT 

TRADCV>SRK. 

SELF-LOCKING  NUTS 


•  Low  in  cost 

•  Vibrotion-prooF 

•  Speedy  assembly  wish 
hand  ar  pawer  drivers 

•  Small  space 

•  Light  weight 

•  Many  types  for  vari¬ 
ous  needs 


On  most  light  assemblies,  a  single 
PALNUT  replaces  common  nut 
and  washers.  You  reduce  mate¬ 
rial  and  labor  costs — cut  assem¬ 
bly  time — save  space  and  weight, 
while  gaining  the  security  of 
PALNUT  double-locking  action. 
Send  details  of  fastening  problem, 
for  samples  of  PALNUTS.  Ask 
for  literature  on  entire  line. 


The  PALNUT  Co. 

T7CO»0lli  ST.  IRVINGTON  II  N  J 
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and  0.05  to  4  negative.  The  unit 
is  useful  for  adjusting  and  test 
ing  equipment  used  for  heating, 
ventilating  and  air  conditioning. 


r  manufacturer  of  television  and 

cathode  rav  gun  structures  must  have  confi- 
IpP!?"  dence  in  his  suppliers. 

The  thousands  upon  thousands  of  Disc  Catlutde 

Assemblies  being  made  to  order  in  the  F.lectronics 
Division  of  Superior  Tube  Company  is  our  proof  of  this  confidence 
By  rigidly  holding  to  close  tolerances,  bv  continuous  laboratorv  con¬ 
trol  of  material.  Superior  puts  maximum  performance  into  each  Disc 
Catlunle  Assembly.  Through  the  usetif  Superior  Disc  Cathodes  ytiu  can 
be  sure  of  more  uniform  cut-oft  characteristics  in  vour  television  tubes. 

The  disc  cathode  by  Superior  consists  of  a  tubular  nickel  shank,  a 

ceramic  insulator  and  an  emitting  cap  welded  to  the  shank.  Through 

the  use  of  integral  beads  (embosses!  on  the 

tubing,  the  ceramic  is  held  firmly  in  place 

and  cannot  move  during  processing.  In 

addition  to  the  plain  ceramic  insulators  % 

illustrated,  a  grooved  rvpe  is  also  available,  ^ 


Siibniiniutiirr  Tube> 

Sylvania  Electric  Products  Inc  , 
500  Fifth  Ave.,  New  York  18,  N.  Y,, 
announces  four  types  of  subminia¬ 
ture  tubes  for  portable  battery- 
operated  radio  receivers.  The  group 
includes  a  1AD5  sharp  cutoff  r-f 
pentode;  1E8  pentagrid  converter. 
1T6  diode  pentode;  and  1AC5  out¬ 
put  pentode.  Filaments  are  rated 


Pnnn  on  eiery  type  of  Superior  Dhc  CuthoJn  .ut 
rejJy— write  today  for  your  copies. 

For  Electronic  products  for  export,  contact  Driver- 
Horris  Company,  Harrison,  N.  J.  •  Harrison  6-4800 
See  our  tubing  display  booth  ^2527  at  the  31st 
Nat.  Metal  Exposition,  Oct.  17  to  21,  Cleveland,  O. 


ACTUAL  SIZE 


at  1.25  V  and  40  ma  d-c.  Plate  volt¬ 
age  ranges  from  30  to  67.5  volts, 
and  plate  currents,  from  0.30  ma  to 
2.0  ma. 


Walcrproof  Electrical 
Coupling 

Roylyn  Inc.,  718  West  Wilson 
Ave.,  Glendale  3,  Calif.  The  160<i 
Series  is  a  quick-disconnect  elec¬ 
trical  coupling  for  all-weather  and 
submarine  applications.  The  coup- 


SUPERIOR  TUBE  COMPANY 

ELECTRONICS  DIVISION 

2500  Germantown  Avenue  •  Norristown,  Pa. 
188,000  SQ.  FT.  PRODUCING  METAL  TUBING 
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KfW  PRODUCTS 


(contmucd) 


ounces. 


AIRCRAFT 

RADIO 

CORPORATION 


2\00 


hnf?s  are  provided  either  with  pres- 
sure4iKht  cable  seals  or  are 
threaded  for  attachment  to  conduit, 
bulkheads  or  panels.  Series  1600 
has  wide  applications  including  the 
electronics  field,  geophysical  uses, 
and  telephone  and  coaxial  cables. 


Small  Oiitrifiieal  Blower 


Fairchild  Camera  and  Instru¬ 
ment  CoRP.,  88-06  V'an  Wvck  Blvd., 


-Simplified 
-Compact 
-Portable 


Jamaica  1,  N.  .  Model  80.'>J  is  a 
small  centrifugal  blower  designed 
for  electronic  tube  cooling  and  for 
ventilating  small  enclosed  areas. 
Performance  data  are  as  follows: 
voltage,  11.5,  60-cycles  a-c;  cur¬ 
rent,  0.1,50  amp;  speed,  3,599  rpm; 
input,  15  watts,  power  factor,  85 
percent:  capacitor  reipiired.  0.5 
,uf,  300  volts  a-c.  Weight  is  24 


(paniiiiu  i)«‘l«M'tor  Tiibu 

SYLVANIA  KLtXTKIC  PRODUCTS  INC., 
500  Fifth  Ave.,  New  York  18, 
N.  Y.  The  new  (;C306  gamma-ray 
detection  tube’s  compactnes.-,  and 
high  sensitivity  make  it  suitable 
for  use  by  the  medical  profession. 
Chief  features  are  as  follows; 

It  is  self  (pienching;  oiierates  at 
960  volts;  has  an  average  Geiger 
threshold  of  900  volts;  proviiles 
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900-2100  megacycles.  Built  to 

single  hand  Navy  Specifications 

Directly  calibrated,  single  research 

,  and  production 

dial  frequency  control  , 

*  testing 

Directly  calibrated  . 

attenuator,  0  to  -120  dbm 
CW  or  AM  pulse  modulation  ^ 

Internal  pulse  generator  with  controls  for  width, 
delay,  ami  rate.  Provision  for  external  pulsing 
(iontrols  planned  and  groufied  for  ease  of 
operation 

Vi'eight:  -12  lbs.  Easily  portable — iileal  for  air¬ 
borne  installations 
Immediate  delivery 


If  rile  for  sperifiralions  —  investi/iale  the 
adranlniies  of  this  outslandinn  neu  inslriimenl. 


DEPENDABLE  ELECTRONIC  EQUIPMENT  SINCE  1928 


BOONTON,  New  Jersey 


p 

g'  K 


OVER 


If  yoMr  n^tdt  cotl  for  »p«ciol« 
high-prociiion  «nstrum«nt-typt 
motors  and  gonorotors,  dtiignod 
to  your  own  roquiroments,  tKo 
odds  oro  thousonds  to  eno  in 
your  fovor  wh«n  you  coll  on 
Etinco.  You  con  Kovo  our  ongi* 
noon  dosign  o  unit  to  your  oxoct 
roquiromonts  ...  or  thtro  or# 


BASIC 

MODELS 


over  400  bosic  Etinco  models, 
eoch  one  o  precision  instrument. 
With  the  obility  to  adopt  ony  of 
these  to  meet  on  olmost  limitless 
voriety  of  specificotions.  electric- 
olly  and  physicolly,  there  ore 
literoliy  thousonds  upon  thous¬ 
ands  of  possibilities  to  fill  your 
needs,  regordless  of  how  exoct 
Ing  they  may  be. 


Elinco  does  not  monufocture,  or  corry  in  stock,  low-cost 
moss-production  motors.  Every  order  is  speciol,  engineered 
ond  produced  to  the  customer's  own  exoct  specificotions.  We 
produce  only  special,  high-precision  instruments  demanding 
*he  highest  engineering  obility,  and  manufactured  with  the 
skill  and  core  thot  the  nome  Elinco  hos  meant  for  yeors. 


ELECTRIC  INDICATOR  CO. 

PARKER  AVE.  STAMFORD,  CONN. 


NEW  PRODUCTS  (continiMd) 


810  counts  per  minute  from  5 
microKrams  of  radium  filtered 
through  i  in.  of  lead  12  inches  from 
the  end;  has  a  maximum  recovery 
time  of  800  microseconds;  a  max¬ 
imum  dead  time  of  100  microsec¬ 
onds;  is  suitable  for  an  input 
circuit  impedance  of  5  megohms; 
and  has  an  ambient  temperature 
rating  of  *-40  to  —70  C. 

Lab  Caiiaritors 

Condenser  Products  Co.,  1376 
North  Branch  St.,  Chicago  22,  Ill. 
Laboratory-grade  capacitors  have 
lower  dielectric  absorption,  low  dis¬ 
sipation  factor,  constant  Q  and 
capacitance,  high  insulation  resist¬ 
ance  and  negative  temperature  co¬ 


efficient.  Typical  uses  are  in  elec¬ 
tronic  computers,  differential 
analyzers  and  bridge  standards.  A 
complete  data  sheet  may  be  had  by 
a  request  on  company  letterhead. 

Miiiiutiirc  Terminals 

Chicago  Transkormi-ii  Division, 
I  Essex  Wire  Corp.,  .3.')01  W.  Addison 
St.,  Chicago  18.  Ill.  Now  available  is 
a  new  miniature  terminal  construc¬ 
tion  for  use  in  hermetically  seal¬ 
ing  transformers  to  meet  JAN-T-27 
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FOR  EVERY  NEED 


QUARTZ 

CRYSTALS 


F;0M  Electronics  Park,  General 
Electric  offers  a  complete  line 
of  Quartz  Crystal  Units,  including: 

^  Tht  O-E  Metal  Shell  (Hermetically 
Sealed)  Series— for  use  where  long 
life,  under  severe  atmospheric 
conditions,  is  essential. 

•it  O-E  Plastic  Cases  — to  withstand 
atmospheric  conditions  less  se¬ 
vere  than  those  encountered  by 
metal  tube  types. 

★  G-E  Thermocell*l'nits  for  Precise 
Erequency  Control  —  Exclusively 
G-E,Thermocell  units  are  ofmetal 
vacuum-tube  type  construction  — 
truly  hermetically  sealed. 


Dano  has  com¬ 
plete  facilities  for 
manufacturing  a 
wide  variety  of 
coil  windings  to 
exact  specifications. 
Whether  you  require  an 
untreated  coil  or  one  that 
is  vacuum  impregnated 
with  wax  or  varnish,  no 
coil  problem  is  too  diffi¬ 
cult  for  Dano. 


•  Boktlite  Bobbin 

•  Cotton  Intorweove 


•  Form  Wound 

•  Paper  Section 

*  Acetate  Bobbin 

*  Coils  for  High  Temperature  Applications 


ALSO 

TRANSFORMERS 
MADE  TO  ORDER 


0,  THE  DANO  ELECTRIC  CO.. 

MAIN  ST.,  WINSTED,  CONN. 


POLAR  AD 

LABORATORY 


for  ftudie  •  feberefery  •  manufacturer 


20  MC 

VIDEO  AMPLIFIER 


Model  V 


VC’rite  fttr  complete  information 
and  brochure"G-E  QuartzCrystals”: 
General  lllectric  Company,  Specialty 
Division,  Electronics  Park.  Syracuse, 
Sew  York. 

•  Rpft  V  S  Vti- 

k:"  .  _  . 


^rw  oa/e  ^te/ jroert  m^iofrece  tm  _ 

general(^  electric 


Coin  of  50  db 

Frequency  compensated  kigh  imped- 
otec  in  “ 


once  attenuotor  colibroti 
steps  from  0-50 

Fine  ottenuator  covers 
range. 


10  db 
10  db 


This  unit  is  designed  for  use  as  an  oscillo¬ 
scope  deflection  amplifier  for  the  measure¬ 
ment  ond  Tiewing  of  pulses  of  extremely 
short  duration  and  rise  time,  and  contains 
the  Video  Amplifier  Unit,  Power  Unit  and 
a  low  Capaci^  Probe. 


SpeciFicotions 


Input  ImDPdsnct:  Probe— 12  mmf  4 
470.000  ohm«:  Jack— 30mmf  4-  470.000 
otims;  Outsut  Imsedanco  lOmmf 
470.000  ohms  osch  tide  suih  suit: 
Msi.  Input  Veitt  500  pBSk  to  posk 
with  probo:  Max.  Output  Volts  120 
xelts  posk  to  poak  (pusb  pull); 
Power:  IIS  volts  50/60  eps  AC  Lino: 
8ieo  I»*4*x22'xl4>4'. 


1 — 

7— 

N 

l;r^ 

II 

1 

«  1 

• 

A- 

t 

9  FFRRY  STREET  NEW  YORK  7,  N.  Y. 

I  ^TIXEVISION  ENGINEEBS  ond  CONSULTAMTS  to  th*  Notion's  tooding  TsUvision  StoUons^ 
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in 


recordings  of  voltages,  pressures,  strains, 
vibrations  and  countless  other  phenomena ! 


ink  on  paper  recordings  by  Brush  Oscillo¬ 
graphs  make  their  use  almost  unlimited! 


signals  can  be  measured.  Whenever  desired,  record¬ 
ings  may  be  slopped  for  notations  on  chart-paper! 


NEW  PRODUCTS 


(continued) 


instantaneous 


accurate 


and  other  stringent  specifications. 
Shown  in  the  illustration  are  ten 
terminals  mounted  in  a  13-in.  case 
cover.  They  can  be  used  with  trans¬ 
former  designs  requiring  high  po¬ 
tential  te.st.s  of  up  to  1,000  volts. 


permanent 


Speed-Controlled  D-C  Motor 

Bendix  Aviation  Corp.,  Red  Bank. 
N.  J.,  recently  introduced  a  new 
speed-controlled  d-c  motor  designed 
for  special  airborne  recording 
ecpiipment.  The  continuous  duty 
motor  has  an  input  of  28  volts  d-c 


A..C.  or  D.C 


INVESTIGATE  Brush  measuring  devices  before  you  buy  . . .  they  offer  more 
for  your  money.  Why  not  hove  a  Brush  field  engineer  coll?  At  no  obligation, 
of  course.  Just  coll  or  write,  today,  you  will  find  it  worth  o  few  seconds'  timet 


and  is  rated  at  0.018  horsepower. 
Normal  speed  is  3,600  rpm.  Per¬ 
formance  curves  and  other  techni¬ 
cal  data  will  be  furnished  on 
request. 


Control  .4niplifier 

Manning,  Maxwell  &  Moore,  Inc., 
11  Elias  St.,  Bridgeport  2,  Conn. 
Type  141  Microsen  control  amplifier 


340S  Pirlias  Ireaic  e  Clerilaiiil  14,  Oliia,  V.  S.  I. 
MUENETIC  RECORDINC  DIVISION  •  ACOUSTIC  PRODUCTS  DIVISION 
INDUSTRIAL  INSTRUMENTS  DIVISION  •  CIVSTAl  DIVISION 
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(coAtinvtd) 


NEW  PRODUCTS 


is  specifically  designed  to  meet 
stringent  aircraft  ambient  condi¬ 
tions.  It  includes  a  highly  sensitive 
electromechanical  d-c  amplifier  as 
an  input  circuit  and  a  power  output 
stage  to  drive  a  two-phase  400-cycle 
servo  motor. 


4Iuiii|)arator  Test  Head 

(IK.NERAL  Klkctric  t'o.,  Schenec¬ 
tady  5,  N.  Y.  Designed  particu¬ 
larly  for  use  on  large  specimens 
such  as  forgings,  machine  tool  beds, 
and  other  parts  which  cannot  be 
inserted  in  the  test  coil,  the  new 
te.st  head  has  greatly  extended  the 
usefulness  of  the  metals  compara¬ 
tor.  The  contact  face  consists  of  a 


THE  FAMOUS  "55” 
UNIDYNE  DYNAMIC 


Unidirectional  Microphone.  This  superlative 
dynamic  microphone  is  a  Multi- Impedance 
Microphone  you  can  have  cither  High,  Me¬ 
dium,  or  I>ow  Impedance  simply  by  turning 
a  switch!  Because  it  is  a  Super-Cardioid,  the 
"Unidyne”  kills  Feedback  energy  by  73% — 
making  it  possible  to  use  under  the  most 
difficult  acoustic  conditions.  The  "Unidyne" 
is  probably  the  most  widely  used  microphone 
throughout  the  world.  Recommended  for  all 
highest  quality  general-purpose  uses. 


MuHi-lmp«<lanc«  Switch 
for  low.Modiutn  or  High 
Impodonct. 


ring  separated  from  a  concentric 
core  by  an  air  gap,  thereby  forming 
a  radial  magnetic  path  acro.ss  which 
the  test  piece  is  placed.  Three 
inches  long,  it  can  be  supplied  in 
various  face  diameters  depending 
upon  the  application. 


THE  NEW  "737A”^ 
MONOPLEX  CRYSTAL 


Tele  Ditftributing  System 

Ki.ectro  Engi.neeri.ng  &  .Mfg.  Co., 
627  West  Alexandrine,  Detroit  1, 
.Mich.  The  TVD-8  television  dis¬ 
tribution  system  operates  up  to  8 
receivers  from  one  antenna.  It  is 
used  for  dealer  showrooms  and  is 
also  useful  in  small  apartment 
houses  and  wherever  a  good  an¬ 
tenna  can  be  installed  in  a  location 


Unidiractional  Microphone.  The  "Monoplex”  is  the  ONLY 
Super-Cardioid  Crystal  Microphone  made.  As  such,  it  is 
undoubtedly  the  finest  of  all  crystal  microphones.  (A 
comparative  test  will  prove  this  statement  convincingly.) 
The  "Monoplex”  employs  the  same  type  of  acoustic 
phase-shifting  network  used  in  the  highest  cost  Shure 
Broadcast  Microphones.  Has  "Metal  Seal”  crystal— will 
withstand  adverse  climatic  conditions.  Can  be  used  in 
those  applications  where  severe  background  noise  would 
make  conventional  microphones  practically  useless! 


i 


NEW  PRODUCTS 


(continiMd) 


AMERICAN  PHENOLIC  CORPORATION 


5HPHEN® 


providing  5,000  to  10,000-/iV  signal 
strength.  The  unit  uses  eight  6J6 
tubes  in  a  circuit  arranged  to  pro¬ 
vide  balanced  300-ohm  input  and 
output  facilities,  and  operates 
from  a  115-volt  60-cycle  supply 
line. 


TV  IVIarker  Generator 

General  Electric  Co.,  Syracuse, 
N.  Y.  Type  ST-5A  marker  genera¬ 
tor  is  designed  for  television  main¬ 
tenance  and  development  work 
where  an  accurate  source  of  mark¬ 
ers  is  required  to  mark  specific  fre¬ 
quency  allocations  on  a  tuned  cir- 


CMCeSane^ 

comeeroRs 


Reliability,  convenience,  dependabil¬ 
ity  ..  .  those  are  the  "unseen"  qualities 
built  into  Amphenol  RF  Cables  and 
Connectors. 

And  it's  those  "extras"  .  .  .  combined 
with  a  tough,  highly  resistant  vinyl  out¬ 
er  jacket  and  a  continuously  solid  and 
extremely  uniform  cable  dielectric  .  .  . 
that  give  lasting  performance  with  min¬ 
imum  loss  and  interference. 


cult  respon.se  curve  when  presented 
on  an  oscilloscope.  From  one  to 
five  markers  may  be  used  simultan¬ 
eously,  at  the  same  time  permitting 
complete  freedom  of  the  positioning 
of  markers  in  the  20  to  50-mc 
range. 


Whatever  the  requirements — whether 
for  one  small  part,  or  a  million  complete 
assemblies  —  nowhere  are  results  more 
apparent  .  .  .  more  economical .  . .  more 
important  than  in  the  use  of  Amphenol 
RF  Cables  and  Connectors. 


Television  Transformers 

Merit  Coil  &  Transformer  Corp., 
4427  N.  Clark  St.,  Chicago  40,  Ill. 
The  Mounting  J  blocking  oscillator 
television  replacement  transformers 
are  used  in  types  A-4000  vertical 
and  A-4002  horizontal.  Turns  ratio 
for  the  former  primary  to  second¬ 
ary  is  1  to  4.2;  for  the  latter,  2  to 
1.  Other  specification.s  for  both  are : 


Amphenol  Connectors  and  Cables  are 
designed  in  many  types  of  construction. 
Thus,  where  connectors  are  to  be  per¬ 
manent,  Amphenol  is  ready  to  supply 
complete  light  weight  assemblies  or 
harnesses  with  molded  connections  and 
RF  Connectors,  eliminating  separate 
costly  parts. 

Rugged,  compact,  providing  unsur¬ 
passed  performance,  each  component 
in  the  assembly  gives  uninterrupted 
service  and  positive  protection  against 
all  weather. 


Catalog  D  l  is  a  reads  reference  to  the  regular 
line  of  Amphenol  Rf  cables  and  Connectors. 
Write  on  business  letterhead  to 
Department  //  for  your  copy. 


m 
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The  Shape  and 
Size  YOU  need! 


STAINLESS 

STEEL 

FASTENERS  I 


All  Sizes  In 

Square  and  Rectangular  Tubes 

Leading  manufacturers  rely  on  the  quality 
and  exactness  of  PARAMOUNT  paper 
tubes  for  coil  forms  and  other  uses.  Here 
you  have  the  advantage  of  long,  specialized 
experience  in  producing  the  exact  shapes 
and  sizes  for  a  great  many  applications. 
Hi-Die/ectric,  Hi-Slrenglb.  Kraft,  Fish 
Paper,  Red  Rope,  or  any  combination. 
Wound  on  automatic  machines.  Toler¬ 
ances  plus  or  minus  .002*.  Made  to  your 
specihcaiions  or  engineered  for  YOU. 


PARAMOUNT  PAPER  TUBE  CORP. 

616  LAFAYETTE  ST.,  FORT  WAYNE  2,  IND. 

Manufacturers  of  Paper  Tubing  for  tbe  Electrical  Industry 


supreme  COMTACTg^y^^ 


CONTACTS 


in  BRUSHES 

fnr  high  current  density  mini¬ 
mum  wear  low  contact  drop 
low  electrical  naise  self-luM- 
cation 

in  CONTACTS 

for  low  resistance  non-weiding 
character 

GftAPHALlOY  works  whero  othors  won't* 
Spocily  GRAPHALIOY  with  conftdonco 
*A  tpociai  silvor- iffipr69not6d  9rcphite 


Mpmok*  your  product* 
fully  non-corroftivoa . 

For  firstquolity  stainless  fasten-  \ 

ings  see  Allmetal  first!  All  types 
and  sizes  of  machine,  set,  self -tapping, 
wood  screws,  nuts,  bolts,  pins,  washers, 
rivets,  available  for  Immediate  Delivery  from 
America's  most  complete  stock.  Specials  to  order 


WRITE,  ON  YOUR  LETTERHEAD,  FOR  CATALOG  No.  C49 
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THESE  THREE 

NEW  DEVELOPMENTS 

ARE 

ASTATIC 

Oca 

IN  THE 

MANUFACTURE  UF 

PICKUP 
CARTRIDGES 


1  GC  CERAMIC  CARTRIDGE 

Ftrst  ma)or  enqmeering  stride  in  phonograph  pickup  cartridges  employing 
cerarr.tC  elements  since  Astatic  pioneered  in  this  type  unit  last  year.  The  GC  is  the 
lirst  cartridge  ot  its  kind  with  replaceable  needle.  Takes  the  special  new  Astatic 
Type  G  "  needle  with  either  one  or  three  mil  tip  radius,  precious  metal  or  sapphire 
which  slips  from  its  rubber  chuck  with  a  quarter  turn  sideways.  Resistance  of 
the  ceramic  element  to  high  temperatures  and  humidity  is  not  the  only  additional 
advantage  of  this  new  development.  Output  has  been  increased  over  that  of  any 
ceramic  cartridge  available.  Its  light  weight  and  low  minimum  needle  pressure 
make  it  ideal  for  a  great  variety  of  modern  applications. 


2  CQ  CRYSTAL  CARTRIDGE 

An  entirely  new  Astatic  design,  featuring  miniature  size  and  five-gram 
weight.  Model  CQ  I  fits  standard  1  2"  mounting  and  RCA  45  RPM  record  changers. 
Model  CQ-U  fits  RMA  No.  2  Specifications  for  top  mounting  .433“  mounting  centers. 
Needle  pressure  five  grams.  Output  0.7  volts  at  1.000  c.p.s.  Employs  one  mil  tip 
radius.  Q-33  needle.  Cast  aluminum  housing. 


3  LQD  Double -Needle  Crystal  Cartridge 

The  LQD  Cartridge  for  45.  33-1  3  and  78  RPM  Records  quickly  became 
the  first  choice  of  'many  of  the  nation's  largest  users,  on  the  basis  of  comparative 
listening  tests,  and  is.  today,  the  PROVED  TOP  PERFORMER  for  turnover  type 
pickups.  Outstanding  lor  excellence  of  frequency  response,  particularly  at  low 
frequencies.  A  gentle  pry  with  penknife  removes  ONE  needle  lor  replacement  .  .  . 
without  disturbing  the  other  needle,  without  removing  cartridge  from  tone  arm. 
Gentle  pressure  snaps  new  needle  into  place.  Available  with  or  without  needle 
guards.  Stamped  aluminum  housing 


mounting  center,  1  l.'i  16  in.; 
height,  in.;  width  2  5/16  in.; 
depth,  IJ  in. 

Proportioiiul  C<»iititt‘r 

Nuclear  .Mea.'jurements  Corp.. 
3339  Central  .\ve.,  Indianapolis  5. 
Indiana.  Model  PC-1  Alpha-Beia- 
Gamma  proportional  counter  is  de¬ 
signed  for  biological  tnacers,  chem¬ 
ical  assay  and  industrial  sampling. 
It  features  a  built-in  automatic 
timer  adjustable  up  to  56  minutes. 


The  alpha  plateau  extends  from 
about  1,100  to  1,400  v,  and  the  beta 
plateau  from  about  1,700  to  2,000  v. 
Tilt  of  either  is  less  than  2.0  per¬ 
cent  per  lOO  V  average.  Sample 
table  will  accommodate  14-in.  diam¬ 
eter  .samples  up  to  3/16  in.  thick. 

scale  of  512  with  a  resettable 
6-digit  counter  counts  up  to  500,000 
counts  per  minute. 

(^ore  Solder 

Wester  Solder  Co.,  4201  Wright- 
wood  Ave.,  Chicago  39,  Ill.,  an¬ 
nounces  the  Resin-Five  core  solder. 
Non-corrosive  and  non-conductive, 
it  is  used  to  solder  such  metals  as 
zinc,  brass,  nickel-plate,  copper  and 
ferrous  alloys.  It  is  supplied  in 


the  usual  diameters  of  0.092  and 
0.062  inch  on  1,  5  and  20-pound 
spools. 

Reversing  Contactor 

struthers-Dunn,  Inc.,  150  N. 
13th  St.,  Philadelphia  7,  Pa.  Type 


MIW  MODUCTS 


175KXX  contactor  comprises  two 
:?-pole  solenoids  for  forward  and  re¬ 
verse  operation  mounted  on  a  com¬ 
mon  frame  and  mechanically  inter¬ 
locked  to  prevent  simultaneous 
closure.  Designed  particularly  for 
-service  in  the  control  of  single 
horsepower  motors,  the  use  of  the 
contactor  is  completely  described  in 
bulletin  7100. 

A>F  Bridging  Unit  { 

Audio  Instrument  Co.,  1947 
Broadway,  New  York  23,  N.  Y. 
•Model  100  Kridger  provides  means 
for  bridging  a  vtvm,  distortion 
meter  or  o.scillo.scope  across  any 
part  of  an  audio-frequency  circuit 
through  a  well-shielded  cable,  yet 


without  imposing  any  of  the  load 
of  the  meters  or  cable  on  the  cir¬ 
cuit.  Input  impedance  is  100  meg¬ 
ohms  in  parallel  with  6/i/tf  when  I 
using  3-ft  shielded  input  cable.  Out¬ 
put  impedance  is  200  ohms  with  one 
side  grounded. 

IdglilHuiglit  Magnetic  Cores 

Generai,  Ceramics  &  Steatite 

CORP.,  Keasbey,  N.  J.  Ferramics, 
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THE  VICTOREEN  INSTRUMENT  CO 
5806  HOUGH  AVENUE 
CIEVEIANO  3.  OHIO 


radiation  survey  meters 


Alpha  survey  meter 

This  self-contained  portable  in¬ 
strument  measures  alpha  radia¬ 
tion  by  means  of  an  air  ionization 
chamber  and  vacuum  tube  ampli¬ 
fier  circuit  which  operates  an 
indicating  meter.  The  ionization 
chamber  is  located  at  the  bottom 
and  covered  by  a  delicate  nylon 
film  approximately  .0002  inches 
thick.  A  wire  screen  serves  to 
protec  t  the  film. 


Model  356 


Beta  and  gamma 
survey  meter 

.A  portable  Geiger-Miieller 
('ounter  for  extreme  sensitivity, 
capable  of  detecting  individual 
ionizing  particles.  The  instru¬ 
ment  has  three  full  scale  ranges 
of  20.0 — 2.0-t).2  milliroentgens 
per  hour  me.isureci  with  gamma 
radiation  from  radium. 


Model  263B 


>amma  survey 
meter 


A  compact  portable  instrument 
designed  to  rover  four  ranges  of 
gamma  radiation  intensities, 
2.5  —  25 — 2500  milliroentgens 
(I/IOOO  r)  per  hour.  The  most 
sensitive  range  approximates  that 
of  a  Geiger  instrument  and  is 
inherently  more  stable.  The  ioni¬ 
zation  chamber  and  meter  are 
hermetically  sealed,  and  the  rase 
is  watertight.  Die  castings  have 
been  used  wherever  possible  for 
unusual  rugged  construction. 


Model  247A 


Quality  l  ompouents  int  lading  hi  mtgohm  resistors  — 
suh-miniature  tubes  —  and  complete  line  of  G-M  counter 
tubes  atailable  without  delay.  \X^rite  for  information 
and  data  sheets. 


«.ii.  (  .V  r.Mt.  otfirv 


NEW  PRODUCTS  (coatiniMO 

I  a  nonmetallic  substance  possessing 
ferromagnetic  properties,  is  ex¬ 
tremely  light  in  weight  and  is  said 
to  out-perform  powdered  iron, 

i  volume  for  volume,  in  core  applica- 

I  tions.  The  material  is  of  uniform 
structure  and  will  not  decompose  at 
elevated  temperatures.  Readers  are 
invited  to  request  bulletin  No.  1. 

Sruling  Unit 

Nuclear  Instrument  &  Chemical 
CORP.,  223-233  W.  Erie  St.,  Chicago 
10,  Ill.  Model  L-163  Radioisotope 
Analyst  is  especially  designed  for 
the  analysis  of  radioactivity.  It 
includes  a  complete  automatic  sctder 
plus  the  Q-Gas  counter.  Designed 
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Typt  195-A  Stondord  VoltOhmyst - Typ#  WV 


VoltOhmyst 


Typt  WV-95A  Master  VoHOfmiy 


Typt  WV-75A  Advanced  VoltOhmyst 


a**'' 


RCA  MAKES  THE  VOLTOHMYST 

For  high  input  resistance  .  .  .  accurate  readings  despite  line 
voltage  changes  . .  .  full  overload  meter  protection  . . .  stability 
under  all  conditions  of  operotion  . . .  buy  an  RCA  VoltOhmyst! 


Type  I95*A  Stondord  VoltOhmyst:  I'hi* 
“work  hors4‘*’of  electronic  meters.  Meas¬ 
ures  ac  and  dc  voltaj^es  to  1000  volts, 
resistance  to  1000  metiohms,  in  six 
rant^es.  Keadsdbai  allaudio  frequencies. 
Has  zero-center  scale  for  disiTiminator 
alit^nment.  lO-met^ohm  dc  input  resist- 
ance  insures  tiood  accuracy.  \V(p-26.) 
accessory  Crystal  Probe  permits  ac  volt¬ 
aic  measurements  to  100  Me. 

Type  WV-95A  Moster  VoltOhmyst:  'Truly 
the  “master”  electronic  multimeter, 
this  versatile  instrument  measures  ac 
and  dc  voltat^es  to  1000  volts,  dc  current 
from  I  microamp.  to  10  amps.,  resist¬ 
ance  from  0.1  ohm  to  1000  megohms, 
and  capacitance  from  4  xji  to  1000  xf. 
Pointer  may  he  zero-centered  for  dis¬ 
criminator  ali^^nnii-nt.  \V(f-275  l)i<Kle 
Pnibe  accessory  a\ailable  to  extend  ac 
voltat^e  measuremints  to  250  Me. 

Type  WV-65A  Battery  VoltOhmyst:  The 
completely  portable  instrument  that 


works  anywhere.  Batteries  last  up  to 
10  months.  Measures  ac  and  dc  voltages 
to  1000  volts,  resistance  to  1000  megohms, 
and  direct  current  to  10  amps.  V\(>-263 
accessory  Crystal  Prohi*  permits  ac  volt- 
at^e  measurements  to  100  Me. 

Type  WV-73A  Advanced  VoltOhmyst: 
versatile  instrument  for  TV  and  II F 
measurements.  Reads  Hat  to  2.50  Me. 
Measures  peak-to-pi^ak  voltai^es.  Meas¬ 
ures  ac  and  dc  voltaf^es  to  1000  volts, 
resistance  to  1000  mej^ohms.  (Complete 
with  dUnle  probe. 

.\sk  about  the  new  Ili^h-VoltaUe 
Pri»hes  \V<i-2K4  and  \VC-2Wi  to  extend 
the  dc  voltaiie  ran^^e  of  thest*  instru¬ 
ments  to  .10,000  volts. 

(iet  further  details  on  the  KC.\  Viill- 
Ohmysi  of  y«»ur  choice  from  your  RCA 
Distributor,  or  write  R(i.\  Cc»mmerclal 
Fnt^iiieerinti,  Sectioi.  5^  IX,  Harrison, 
New  Jersev. 


for  precise  work,  with  low-activity, 
low  energy  samples,  the  unit  is 
suited  for  medical,  chemical  and 
physical  research  work. 

High-Fidelity  AtnpIifierB 

Audio  Development  Co.,  2833-13th 
Ave.  South,  Minneapolis,  Minn. 
Type  71  high-fidelity  amplifiers  are 
designed  for  use  by  broadcasting 
studios  and  installations  where 
bridging  or  line  inputs  are  re¬ 
quired.  Power  output  is  8  watts 
with  nominal  distortion  of  not  more 
than  2  percent  at  any  frequency 
between  50  and  12,000  cps.  Re¬ 
sponse  is  flat  within  0.5  db  over 
the  same  range.  Hum  level  is  over 


Available  from  your  RCA  Test  and  Measuring  Equipment  Distributor 


RADIO  CORPORATION  of  AMERICA 

TtSTMmO  mtMSUIHH9  SOUIPMtMT  MMHRISOH.  M.J. 


GREATER  MECHANICAL  STRENGTH 
No  Brazini  No  Crickin(  No  Distortion' 
Solder  Joint  Stronger  Then  Tubing  Itself' 


WeSTEItN  MET. 
rt«««k-C>l«ra«  A  Amoc, 
1333  S».  nmr  $1. 
lot  ColH. 


HOW  DO  YOU  KNOW  YOU'RE 
FIRING  ON  TOP  DEAD  CENTER? 


CAN  YOU  SHOW  THIS 
—A  PERFECT  PRES- 
SURE-TIAAE  CURVE? 
FIND  OUT  INSTANTLY 
WITH 


This  is  the  type  of  copper  tubinj  joint 
which  has  proved  most  successful  in 
other  applications  for  many  years! 

There  is  less  distortion,  better  all- 
around  contact — a  joint  that  is  stron3er 
than  the  tubin3  itself 

JOHNSON  hard  temper,  70  ohm, 
and  51.5  ohm,  flan3e  type  line  is  sup¬ 
plied  in  20  loot  Ien3ths  Special  hi3h 
conductivity  copper  is  used  in  both 
outer  and  inner  conductors  and  ri3id 
tolerances  are  maintained  to  insure  pre¬ 
cision  mechanical  assembly,  low  loss 
and  low  standin3  wave  ratio 

The  70  ohm  line  is  intended  primarily 
for  AM  and  has  grade  L-4  or  better 
steatite  beads.  The  51.5  ohm  line  was 
desi3ned  primarily  lor  hi3h  frequencies, 
has  3rade  L-5  or  better  steatite  and 
meets  RMA  standards  lor  FM  line. 
Both  are  fitted  with  flan3e  couplin3s  at 
the  factory,  which  3reatly  simplifies 
field  installation. 

In  addition,  JOHNSON  manufac¬ 
tures  a  complete  line  of  elbows,  fittinqs, 
3as  equipment  and  hardware  for  the 
above  as  well  as  semi-llexible,  soft 
temper  line  in  continuous  Ien3ths  up  to 
1200  feet  in  5/16',  3  8'  and  7/8*. 
No  expansion  joints  nor  elbows  are 
needed  lor  the  latter  because  of  its 
flexibility. 

The  5 '16'  line  is  especially  recom¬ 
mended  for  phase  samplin3  and  other 
low  power  applications 

Whatever  your  co-ax  requirements 
may  be,  JOHNSON  —  the  oldest 
manufacturer  of  concentric  line  in  the 
field  —  can  meet  them  to  your  utmost 
satisfaction. 


THE  SYNCRO-MARKER  PRESSU REGRAPH 


JtnTT  ^nourh.  If  your  flrln*  Is  off  it  mean*  trouMe— broken  piston 

-*'*"*“*'**  '*'***^  I'reesureKraph  can  tell  you  why.  give  you  4 

I*  le  |3iciijra*  Of  the  n  tnAf  prevpiir*  1*111 1 ri'iffiitar  hhiI  Iftsiantaneous* 

It  accurately,  preclxely  measure!  pressure  rise  with  time  from  vseuum  to  U.UUl)  p.s.1- 

osclliogrspb  pictures  sbowlne  relation  of  pressuraa  U 
nr*MMr»  roisllon  itop  ilesil  center!  or  Indlcstlons  in  deerees  of  rotation  or  rslataa 
S.eI!o^^  Iinl  o  tmllllsecondal.  Can  also  be  spplled  to  hydraulic,  aas.  steam  ar 
Pleasure  line  measurement  of  static,  dynamic  or  Instantaneous  pressures. 

Ideal  Diesel  enalns  performance.  Irnitlon  was  about  • 
dead  center.  The  peak  pressure  occutred  |3  deprees  after  top  dead 
e  nt  'h«  aoitular  poalllon  of  the  crank  In  more  favorable  for  emclantly 

convertlnx  pressure  thrust  Into  mechanical  rniallon  The  small  markers  on  tbs  currs 
are  i  degree  Indications  while  the  larger  markers  are  top  dead  center. 

WRITl  TODAY  FOR  COPY  OP  "CLCCTRONIC  METHODS 
FOR  MlASURlMtNT  OF  PRISSURC  AND  DISPLAClMiNTS." 

ELECTRO  PRODUCTS  LABORATORIES,  INC. 

549  W.  Randolph  St.  Chicopo  6,  Iff.  Phon*  STota  2-7443 


WHEN  DESIGNING  A  COIL  TO  ME|H 
RIGID  PERFORMANCE  SPECIFICAflONS^ 


QUALITY 


begins  at  the 

l.CORE! 


^^^OLDITE  J^v^der  mix  ia 

fications.  An  ipecifi'  requirement 

m^ufacture  result,  m  hljher^ ^qu^d  over  entire  pro- 
Uniformity  ^‘‘’[.^uous  manufactur^  controls, 
auction  throul  wqlDITE  Catalog  104. 

Call  or  write  for  MO  ^  .pstlol  ««• 

•sriol.  onvrs  y.s  ^rlo.moets  (TV  oppbtol.sMl- 

u  and  17  lot  ssotoeteed  PS  .-^aafiAMY 

national  NEW  JEtsw 

C _ in  fron  t-orai  _ — 
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78  db  below  full  output.  Gain  con¬ 
trol  range  is  38  db  for  bridging  or 
50  db  for  line  applications. 


Sweep  Generator 

General  Electric  Co.,  Syracuse. 
N.  Y.  Type  ST-4  A  electronic  sweej) 
generator  use.s  a  variable  perme¬ 
ability  type  sweep  and  has  no  mov¬ 
ing  components.  Frequency  is  con¬ 
tinuously  variable  from  4  to  110  me 


Stable  D.  C.  Amplification 
. . .  and  at  moderate  cost 


and  from  170  to  220  me  with  a 
linear  sweep  width  of  from  500  kc 
to  greater  than  15  me.  High  out¬ 
put  voltage  is  available  over  the 
entire  range. 


The  M  icrosen  D.  C.  .Amplifier — based  upon  the  Micn«en 
Balance  principle — has  proved  its  high  stability,  fast 
response,  isolated  input  and  versatility. 

I'here  are  \’oltage.  Current  and  Potentiometer  I'ype 
.Amplifiers,  Direct  Current  Converters,  Direct  Current 
Transformers  and  specially  engineered  types  for  par¬ 
ticular  requirements. 

In  the  Microsen  D.  C.  .Amplifier,  line  voltage  varia¬ 
tion  of  1 5%  cause  output  changes  of  less  than  .5%.  Time 
constant  from  .cxdi  to  .2  seconds.  Drift  less  than  ^  .Micro¬ 
volts  a  day.  \o  mechanical  rectifiers  or  choppers.  Stand¬ 
ard  tubes.  Not  affected  by  temperature  variations. 

Write  tor  descriptive  Bulletin  14,1-K. 


Twin-Line  Connectors 

Products  Engineering  Co.,  4753 
North  Broadway,  Chicago  40,  Ill. 
The  twin-line  connectors  illustrated 
are  small,  polystyrene  blocks  drilled 


to  h(»;d  .stripped  ribbon  leads,  with 
a  small  set  .screw  to  maintain  con¬ 
tacts.  They  accommodate  standard 
300-ohm  line  and  require  no  splic¬ 
ing,  .soldering  or  taping. 


»  MICROSEN 

D.  C.  AMPLIFIER 

-vf  'Product  of 

MANNING,  MAXWELI.  &  MOORE,  INC. 

BRIDGEPORT  2,  CONNECIICUT 


Power  Converter 


The  Radiart  Core.,  3571  \V.  62nd 
St.,  Cleveland,  Ohio,  announces  a 
new  Vipower  line  for  d-c  to  a-c 
power  conversion,  available  to  furn¬ 
ish  110-volt,  60-cycle  a-c  current 
from  6,  12,  32  or  110-volt  d-c 
.sources.  Various  models  will  handle 
power  re(iuirements  ranging  from 


Makers  of  'Microsen'  Electricol  ond  'American'  Industrial  Instruments,  'Hancock'  Voives,  'Ashcroft' 
Gauges,  'Consolidoted'  Sofety  ond  Rel  ef  Valves.  Builders  of  'Shaw-Box'  Crones,  'Bud9it'  and  'Load 
Lifter'  Hoists  ond  other  lifting  sptciolties. 
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and  allied  devices 
turn  First  to 

UNITED-CARR 

for  cost-cutting 

design  engineering 
service 


How  to  install,  I 
maintain  and  service 
electronic 
control 
equipment 


^  "P  lectrical  and 
Jlv electronic  tech- 
nicians  will  find  this 
I  I  ■  book  a  Kuide  to  the 
See  lh!»  book  practical  application 
10  DAYS  FKEE  of  industrial  elec¬ 
tronic  control.  De¬ 
signed  to  bring  you  today’s  best  nieth- 
od.s  and  practices  in  the  field,  it  covers 
everything  of  importance  to  the  man 
on  the  job— from  the  very  simplest  elec¬ 
trical  circuit,  to  the  more  complicated 
circuits  of  electronic  motor  control  and 
welding  control.  Step-by-step,  it  covers 
the  u.se  and  adaptation  of  tools  and 
instruments  for  electronic  equipment 
trouble  shooting  and  the  installation 
maintenance  and  servicing  of  specific 
types  of  ecjuipment. 


Send  vs  your  specifications  or 
requirements.  Address  Dept.  14 


JUST  PUBLISHID! 

Maintenance 
Manual  of 
ELECTRONIC 
CONTROL 


UNITED-CARR  FASTENER  CORP. 

Cambridge  42,  Mass.  ^ 


Standard 


edited  by  ROBeRT  E.  MILLER 

WeUi  r  MinuU'^'iinriic  m  .  I*»  KormerW  In.lu.^ 

trltl  K-lit  r,  Klrctrttrtl  VonMtTuetum  and  MntntrTutnff,  ami 
Platrtit  ManasrsT.  h:irrtrunir$ 

304  pages,  illustrated,  $4.50 

han.lbr.t.k  ia  a  rtmiplete  reproduction 
of  u  pt'i.ei*  of  articlen  written  for  Elec- 
tricMl  C'onntrurtion  MntI  Maintenance  by  expert 
ifnneers.  It  involves 
no  mathematics  and 
IS  amply  supplemen- 
t»*d  by  check  charts 
and  IMustaative  ma¬ 
terial  The  book  In¬ 
cludes  data  on  in¬ 
struments  a 
tors,  with 


WORLD'S  MOST  ACCURATE  AND  RUGGED 
TIME  MEASURING  INSTRUMENT. 

CAN  BE  MANUALLY  OR  ELEaRICALLY 
OPERATED.  FURNISHED  IN  PORTABLE 
CASES  OR  FOR  PANEL  MOUNTING 
T-'«  _ ^ _ 


Covers  equipment 
like  this: 


e  alrrtronir  relaya  and 
tlmins  relay! 

•  phoieelertric  relay! 
e  elre  ronic  motor 

ronirol 

•  eierironir  retiolanco- 
**eliiina  ronirni 

•  eircirooic  tempers- 
turr-ron  rol  »>*lemfi 

•  •ealed-iRiiitioa  rocti- 


speci 


the  rathoilf  ray 
cilloscops*  care 


ftir  special 


Send  no  money.  Mail  coupon  today! 


i  M<*<jrHW -HIM  llnnk  Co.,  Inc.» 

I  3:iO  W.  4!!n<l  St..  New  York  lA  1 

I  Send  me  M  Uer'o  MAINTENANCE  MANUAL  OF  I 
I  ELECTRONIC  CONTROL  for  10  dayn*  eksmina-  * 
I  tirin  tin  appruial.  In  1»  da>«  1  will  remit  I 

I  plu.*  few  ivntH  for  ilflnery.  or  return  book  ptietpaid. 

I  (We  pav  f>ir  delivery  if  you  remit  with  ihia  ('otipon.  I 
same  letiirn  privilege  I 


WRITE  FOR  BULLETIN  1  53 

also  Standard  Chrono-Tochometert  • 

Standard  Custom-built  Laboratory  Test  and  Distribution  panels 

Standard  Electric  Time  Ca. 

97  logon  Street  Springfield,  Mote. 


...  .  L  0  41 

ipproval  in  U.  S.  and  Canada  only. 


INwltiori  . . 

Books  font 
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Model 

Rcodt 

Tolaliiet 

Aeeuroey 

S-100 

1  /5  tee. 

6000  tee. 

±.1  tee. 

S-60 

1 /5  tee. 

60  min. 

±.1  tee. 

SM-60 

1 ,100  min. 

60  min. 

±.00S  min. 

S-10 

1  10  tee. 

1000  tee. 

±.0!  tee. 

S-d 

1  1000  min. 

10  min. 

±.0008  min. 

S-1 

1  100  tee. 

60  tee. 

±.01  tec. 

MST 

1/1000  tee. 

.360  tee. 

±.001  tec. 

MST-500 

k _ 

1,1000  tee. 

30  tee. 

±.0Otfc. 

IK  "AIRLIFT"  SAVES 
DAY  FOR  AIRLINE 


50  to  350  watts.  A  variable  fre¬ 
quency  vibrator  control  allows  for 
setting  frequency  to  prevent  wave¬ 
like  picture  distortion  in  tv  set 
reception. 


New  CTC  Ceramic  Coil  Form 
Is  Ideal  For  Many  Sub-Miniature 
Component  Applications 


D-C  Power  Supply 

R.\dio  Corp.  of  America,  Camden, 
N.  J.  The  WP-23A  regulated  power 
supply  furnishes  a  d-c  voltage  con¬ 
tinuously  adjustable  from  0  to  300 
volts  and  virtually  constant.  The 
unit  delivers  60  ma  over  an  output 
voltage  range  from  0  to  60  volts;  80 


Standing  less  than  5/8”  high  when 
mounted,  and  with  a  form  diameter  of 
only  3/16”,  CTC’s  new  LST  ceramic  coil 
form  fits  easily  into  small  spaces  and  hard- 
to-reach  locations.  In  addition,  its  coil 
body  of  silicone  impregnated  ceramic 
(grade  L-5,  JAN-1-10)  offers  the  advan¬ 
tage  of  extremely  high  resistance  to  mois¬ 
ture  and  fungi,  and  has  well  developed 
dielectric  properties. 

Mounting  bushings  and  ring-type,  ad¬ 
justable  terminals  are  of  brass.  Bushings 
are  cadmium  plated  and  terminals  are  sil¬ 
ver  plated.  The  powdered  iron  slug  is  ad¬ 
justable.  Accommodating  solenoid  or  pie 
type  windings,  the  LST  is  supplied  as  a 
coil  form,  or  wound  to  specifications.  De¬ 
pending  on  the  type  of  winding,  inductance 
changes  of  approximately  2  :  1  can  be 
expected. 

You’ll  find  the  LST  and  many  other 
Guaranteed  Componentx  fully  described  in 
CTC’s  new  Catalog  liiSOO.  This  big  illus¬ 
trated  booklet  is  packed  with  helpful  in¬ 
formation.  Send  for  it  today. 


A  cemmardal  oiilia*  urqsntlr  nMd*d 
trontniitt«r  crritoU  so  tbot  thoir  (light 
schodulss  would  aot  bo  upsot. 

Quick  doliTorf  ol  thoso  crystals  wos  mods 
to  th#  munic  pol  airport  tho  noxt  momiog 
by  tho  Jomos  Koights  Co.  ploao.  Thonks 
to  tho  spoody  dolivory,  tho  airlioo  piano 
was  ablo  to  toko  oil  on  its  schodulod  (light. 

Jomos  Knights  Co.  onginoors  horo  com- 
piolo  correlation  data  (or  most  oirlino 
oguipmont.  and  con  moot  corroct  spociU' 
cations  to  (uKill  your  noods. 

In  omorgoncios.  you  con  count  upon 
rocoiving  tho  somo  spoctacular  sorrico  as 
tho  oirlino  doscribod  oboro. 

Tho  Jomos  Knights  Co.  con  (umish  stabil- 
isod  crystals  to  moot  ovory  ordinary— or 
spocial — nood. 


New  James  Kni9hts  Cotolof 
On  Request 


ma  from  60  to  120  volts;  and  120  ma 
from  120  to  300  volts.  Regulation  is 
better  than  1  percent  from  no  load 
to  full  load  above  30  volts  output. 
Ripple  voltage  is  less  than  8  rms 
millivolts.  An  auxiliary  unregulated 
output  ot  5  amp  at  6.3  v  is  also 
available. 


Turrst  lugs  Split  lugi 


Industrial  Tkyratron 

General  Electric  Co.,  Schenec¬ 
tady,  N.  Y.  A  new  thyratron  tube 
for  industrial  applications,  type  GL- 
5544,  requires  no  snubber  circuit 
for  most  motor  control  applications. 
Filament  voltage  is  2.5  v;  current, 
12  amp;  peak  anode  voltage  forward 


Tsmlnat  DoubtsEnd  Swestt 

ioord  iugt 

ol  SPfattfialoi 
T/#’  ^G*4a  ian 
^om/iOHon/'i 

CAMBRIOCI  THiRMIONIC  CORP. 

437  Concord  Ave..  Combridgt  38,  Molt. 
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/N  rnr.  profussion,  A^  honorud 


3»/2  KW 
VACUUM  TUBE 

BOMBARDER 


INDUaiON 

HEATING  UNIT 


— Th4  Altte  Lansing 

A-i23C  Amplifiet 


Lefi^Tke  Altec  Lansing 
ALC>m  FM-AM  Tuner 


the  Altec  Lansing  604B  bination  is  available  with 
Duplex.”  The  AM  section  special  accessories  to  per¬ 
is  an  improvedtuned  radio  mit  rack  mounting  for 
frequency  circuit  recog-  professional  monitoring, 
niz^  as  the  best  for  high  Phonograph  and  televi- 
quality  reception.  The  sion  inputs  and  required 
distortion-free  circuits  of  switching  are  provided, 
the  FM  section  re-create 
all  of  the  life-like  repro¬ 
duction  possible  with 
FM.  The  A-323C  Ampli¬ 
fier  transmits  to  the  loud¬ 
speaker  the  signal  deliv¬ 
ered  by  the  tuner, 
changed  only  in  power 
level.  This  two-unit  com- 


This  superb  two-unit 
Altec  Lansing  combina¬ 
tion  was  designed  in  ac¬ 
cordance  with  a  single  di¬ 
rective:  “They  are  to  be 
the  finest.  No  component, 
no  circuit,  is  to  be  chosen 
with  price  in  mind.  They 
must  be  able  to  realize 
the  full  resources  of  the 
finest  AM  and  FM  pro¬ 
grams;  they  must  be 
capyible  of  receiving  and 
delivering  these  resources 
undisturbed  to  the  finest 
loudspeaker  in  the  world. 


Technical  folder  describing 
ALC  102  Tuner  and  A  S2SC 
Amplifier  sent  cm  request.  H’rite 
Altec  Lansing  CorporaticUt  1161 
Piorth  ytne  Street,  Hollywood 
S8,  C'altf.,  161  Sixth  Avenue, 
New  York  IS,  N.  Y. 


WHEN  IT'S  A 

Precision  Bobbin 


Never  before  o  value  like  this  KW 
bofflbarder  or  kiqh  frequency  induction 
heater  ...  for  sovinq  time  ond  money  in 
surfoce  hordeninq,  brotinq,  solderinq,  on- 
neolinq  and  many  other  heat  treatinq 
operations.  Is 

Portoble  .  .  .  mounted  on  four 
rubber  coasters.  Width 
depth  27";  heiqht  42Vk";  vreiqht 
300#. 

Operates  from  220  volt  line.  Complete 
vrith  foot  switch  and  one  heotinq  coil 
made  to  customer's  requirements.  Send 
samples  of  work  wanted.  We  will  advise 
time  cycle  required  for  your  particulor 
job.  Cost,  complete,  only  $975.  Imme¬ 
diate  delivery. 

Scientific  Electric  Electronic  Heaters  are 
mode  in  the  foHowinq  ronqes  of  power: 
1-2  3  5  7'y-lO  I2W-I5-18  25-40  60  80- 
100  2S0  KW. 


YOU 

DON'T 

NEED 

INSULATION 
STRIPS  .  .  .  . 


Pr*ciB'on  fivM  you  buUl-in  latulalioD — ofh«r  direct  odroatogM: 
■trooq^r  naqoatic  (ialdB.  clot«r  wiadinq*,  mora  room  for  lorqor  qouqo, 
or  moro  wiro  of  tho  tamo  qauqo  on  tho  tamo  tiso  eoU  boso. 

Proctsion  Bobbins  oro  hoot  trootod  for  qrooior  strooqth  and  loss  wolqht 
— hoTo  swoqod  tubs  onds— ond  ontiro  Bobbin  Improqnotod  for  bottor 
oloctricol  choroctoristics.  Improqnoiioo  olso  pormits  ottochmont  of 
lorminol  luqs  to  flonqos  tor  occoptonco  with  undorwritors  roquiromonis. 

Proctsion  Bobbins  moko  o  llqhlor*  stronqor  eoil--ot  o  dofinJlo  oconomy 
and  oro  ovoiloblo  la  ony  shopo.  any  siao,  round,  squoro.  roctonqulor; 
la  dioloctric  Kroft,  Fish  Popor.  CoUulooo  Acotoio  or  comblnotions. 


'$"  CORRUGATED  QUENCHED  GAP  CO 

IDS  -  119  Monroe  St.,  Gorfield.  N  J 


ChKoqe  47,  IIL 


Plant  Ho.  2,  7t  Chapel  St.,  Hartford,  Conn. 
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^MPfiSS  IDCATOf^ 
WL.TRANSMITrER\ 


Communications  Division 


Since  1922  in  Radio  and  Clectronies 


251  WEST  19fh  STREET 


NEW  YORK  n,  N.  Y 


NEW  PRODUCTS 


(COIItifItMd) 


and  inverse  is  1,300  v;  peak  cathode 
current,  40  amp;  average  cathode 
current,  3.2  amp;  current  averag¬ 
ing  time,  15  seconds;  ambient 
temperature  range,  minus  55  to 
plus  70  C. 


Tejit 

lil.KCTRONIC  1NSTRU.MENT  CO.,  iNC.. 
276  Newport  St.,  Brooklyn  12,  N.  Y. 
Model  400,  a  new  3-inch  oscillo- 
■scope,  is  available  both  as  a  kit  and 
a  fully  wired  and  tested  instrument. 
Designed  for  a-m.  f-m  and  tv  work. 


. . .  for  instrument  landing 
systems  and  short 
range  navigation. 


SPECIALLY  designed  for  the 
standard  CAA  and  ICAO  in- 
strument  landing  systems.  Enables 
the  pilot  to  navigate  to  the  ILS  and 

line  himself  up  on  the  localizer.  Also  suitable  for  installation  in 
any  location  where  a  low  powered  homing  facility  is  required.  Can 
be  used  to  locate  fan  markers  and  other  important  reference  points. 

This  transmitter  is  built  for  maximum  accessibility.  A  feature 
of  the  equipment  is  simplified  tuning,  only  two  controls  being 
required  to  tune  the  transmitter  to  the  crystal  frequency.  Entire 
unit  mounted  on  ball  bearing  wheels;  can  be  rolled  out  of  its  cabinet 
on  self-contained  tracks.  May  be  serviced  from  the  front  while  in 
operation. 

A  separate  antenna  tuning  unit  is  supplied  with  the  transmitter. 
It  is  contained  in  a  totally  enclosed  aluminum  housing;  designed  for 
mounting  on  any  vertical  surface.  Includes  an  antenna  tuning 
control  and  a  current  meter  on  the  front  panel.  25  feet  of  Trans¬ 
mission  line  is  supplied  to  connect  the  tuning  unit  to  the  transmitter 

Write  tor  out  New  bulletin  on  the  TL-40C 
Address  Dept,  E.S.8 


it  has  a  horizontal  sweep  circuit  of 
13  to  :50,0(I0  cps.  Frequency  re¬ 
sponse  of  horizontal  and  vertical 
amplifiers  is  30  cycles  to  50  kc.  It 
has  an  input  impedance  of  1  meg¬ 
ohm  and  30  xyif.  and  a  deflection 
sensitivity  of  0.30  volt  per  inch  full 
gain. 


St.vckpoi.e  C.vrbon  Co.,  St.  Mary's, 
I’a.  New  2-watt  molded  carbon 
composition  resistors  are  available 
in  a  com)>lete  range  from  10  to 
100,000  ohms  and  in  standard  tol¬ 
erances  of  3,  10,  or  20  percent 
as  re(iuired.  Designed  to  meet  JAN 
specifications  they  are  fully  in- 
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ALLIED  RADIO 


W^ow"3€eier 


Where  vibrofioo  is  o  problem,  Birtcher 
locking  TUBE  CLAAAPS  offer  o  foolproof, 
practical  solution.  Recommended  for  all 
types  of  tubes  ond  similar  plug-in  com¬ 
ponents. 

Mor*  than  thra*  million  of  thasa 
clomps  In  usa. 


Newly  dereloped  direct-reading  instru-  The  Furst  Model  115-R  "Wow-Meter"  h 

ment  simplifies  measurements  of  wow  and  suitable  for  both  laboratory  and  produc 

flutter  in  speed  af  phonograph  turntables  tion  application  and  eliminates  complex 

wire  recorders,  motion  picture  projectors  test  set-ups. 

and  similar  recording  or  reproducing  A  switch  on  the  front  of  the  panel  permits 

mechanisms.  It  is  the  only  meter  in  exist-  selection  of  low  frequency  cut-off  and 

ence  giving  direct  steady  indication  of  corresponding  meter  damping  for  use  on 

meter  pointer  on  scale.  slow  speed  turntables. 

a  frequency  Response;  >/]  to  120  cyctes  or  10  to  120  cycles 

Inquirimt  Inviitd  on  our  lino  of 
Rogulatod  Power  Supplies 


FREE  CATALOG 


Send  for  somples  of  Birtcher  tioinless 
steel  tube  clamps  and  our  stondord  coto- 
log  lisiing  tube  bose  types,  recommended 
clomp  designs,  and  price  list. 


FURST  ELECTRONICS 

10  S.  Jefferson  St.,  Chicago  6,  III. 


How  to  read  with 

your  eyes  open  for  business 


rlued’s  new 

t9$0  CATALOG! 


Read  the  ads!  Every  issue  of  this  magazine  contains  ads  that 
offer  valuable  services  and  useful  products  by  which  your  busi¬ 
ness  may  be  run  more  profitably. 

The  time  it  takes  to  read  all  the  ads  is  time  well  spent.  One  ad 
alone  can  pay  off  —  by  informing  you  of  new  developments  and 
new  sources  of  supply,  by  helping  you  do  a  more  efficient  job. 
For  example,  you  may  locate  one  machine  that  will  cut  your 
production  costs,  or  step  up  your  output.  Or  you  may  discover 
that  the  equipment  you’ve  been  waiting  for  is  now  available. 

This  magazine  displays  more  ideas  and  merchandise  than  a 
trade  exposition.  Make  every  issue  your  buyer’s  guide  Read  the 
ads  as  well  as  the  articles.  That’s  reading  with  your  eyes  open 
for  business. 


1*6  PAGES- 
everything 
Radio  and 
Electronics 


GET  RADIO'S  i.— ^ 

LEADING  BUYING  GUIDE  ^ 

Service  Technicians  and  Kn^ineers;  AI.* 
i.iRD*8  1950  Buying  Guide  brings  you  all 
the  new  releases  and  money-saving  val¬ 
ues  -  from  the  world’s  largest  stocks  of 
teat  instruments,  amplifiers.  P.A.  sys¬ 
tems  and  equipment,  tubes,  parts,  tools, 
books  and  accessories  ready  for  instant 
expert  shipment.  Send  todav  for  your 
KRBR  new  196'page  ali.ird  Catalog. 


AUllO  RADIO  CORP..  DIPT.  11-1-9 
•33  W.  lockBon  RIvtf.,  Chicos*  P.  HI. 

a  Send  FREE  New  ALLIED  C  atalog. 


Same. 


AddrtM. 


McGRAW-HILL  publications 
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NEW  PRODUCTS 


.  .  .  ALWAYS  A  YBRFCCT  CHOICE! 


STAND-OFF  AND  CONE 
INSULATORS 

Johnson  STAND-OFF  insulators  (135-20) 
leature  steatite  insulation  and  heavy  break¬ 
age  resistant  bases  lor  surface  mounting. 
Johnson  500  series  (135-501  )  is  likewise 
steatite  for  better  high  frequency  insula¬ 
tion.  Threads  are  tapped  directly  into  the 
ceramic.  They’re  furnished  complete  with 
machine  screws,  brass  and  cushion  washers. 


bayonet  base  pilot  lamp.  The  nev 
lamp,  type  10C7DC  replaces  thi 
type  7C7  and  the  10C7  candelabr; 
screw  base  lamps. 


etcAloHecl  ^ 


HIGH  FREQUENCIES 


sulated  and  highly  moisture  re¬ 
sistant.  The  new  resistors  are 
11/16  in.  long  by  0.312  in.  in 
diameter. 

Klystron  Power  Supply 

Furst  Electronics,  12  S.  Jefferson 
St.,  Chicago  6,  111.  Model  910  klys¬ 
tron  power  supply  delivers  all  volt¬ 
ages  and  currents  for  the  operation 
of  a  high-power  klystron.  It  con- 


Cancel  Out 
Objectionable 
Record  Scratch 

Let  Your  Ears  Enjoy 
the  Clear,  Clean  Highs 
and  the  Overtones 
They  Love  to  Hear 


NOISE  SUPPRESSOR 


This  complete  unit  includts 

•  Two  Stage  pre-amplifier  with 
adjustable  equalization  for 
magnetic  or  crystal  pick-ups. 

•  Three  tube  Dynamic  Noise 
Suppressor  that  reduces  record 
scratch  to  the  vanishing  point 
at  low  levels,  but  reproduces 
essential  overtones  at  all  levels. 

•  Built  in  power  supply  to  operate 
from  115  volt  AC  line. 

You  Haven't  Really  Enjoyed 

Your  Favorite  Records  Till 

You've  Heard  Them  Thru  the 

SOMERSET. 


See  Your  Johnson  Jobber  — 
or  write  for  catalog. 


JOHNSON 


E.  F.  JOHNSON  CO 


WASECA.  MINN. 


H-F"  Millivolt  Meter 

Millivac  Instruments,  P.  O.  Box 
3027,  New  Haven,  Conn.  The  MV- 
18A  vtvm,  applicable  for  tv,  f-m 
and  radar,  measures  r-f  voltages 
down  to  a  single  millivolt  from  1  to 


Write  for  booklet  ES  giving  full  explana¬ 
tion  and  specifications. 


SOMERSET 

Laboratories  Inc. 

1701  Folitodc  Avenue,  Union  City,  N.  J. 


Yes,  JOHNSON  insulators  offer  you  a 
wide  choice  of  styfe  and  sue  .  .  .  ad¬ 
vanced  practical  design  .  .  .  mass  pro¬ 
duction  economy.  Proportions  are  logical; 
molding  is  clean  cut  and  accurate  Hard¬ 
ware  is  high  grade  nickel  plated  brass  with 
milled  (not  stamped)  nuts 

THRU-PANEL  INSULATORS 
AND  BUSHINGS 

High  breakdown  voltage  rating  ol  Johnson 
THRU-PANEL  insulator  (135-40)  is  due  to 
long  leakage  paths.  Extrusion  ol  the  stea¬ 
tite  base  passes  thru  mounting  hole  pre¬ 
venting  internal  llashover.  Flat  mounting 
surfaces  with  cushion  washers  eliminate 
breakage.  Compression  construction  con¬ 
tributes  to  high  mechanical  strength.  Avail¬ 
able  also  with  banana  jack  terminal. 
Johnson  lead-in  bushings  (135-54)  cover 
an  extremely  large  range  ol  sizes  and  rat- 


sists  essentially  of  a  beam  supply, 
reflector  supply,  control  electrode 
supply  and  filament  supply.  The 
first  three  units,  delivering  d-c 
pow’er,  are  well  regulated ;  the 
fourth,  delivering  a-c  power,  is  not 
regulated. 

Pilot  Lamp  Socket 

Cole-Hersee  Co.,  20  Old  Colony 
.\ve.,  Boston  27,  Mass.,  are  now 
manufacturing  sockets  for  the  new 
GE  10-watt  115-volt  double  contact 
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LY  FOR  \ 

THE  GREEN  ' 
ENGRAVER 

. .  yel  it’s  fast,  versatile 
^  and  rugged  enough 
B  _ for  die  steel 


The  Green  En- 
graver  offers 
great  speed  and 
convenience.  Quickly  ~ 
cuts  up  to  four  lines 
of  letters  from  3/64'  to  1'  on  curved 
or  flat  surfaces  whether  made  of  metal, 
plastics  or  wood  .  .  .  operates  by  mere¬ 
ly  tracing  master  copy  —  anyont  can 
do  an  expert  job.  Special  attachments 
and  engineering  service  available  for 
produaion  work.  Just  the  thing  for 
radio,  electronic  apparatus  and  instru¬ 
ment  manufacturers.  Write  today  for 
Bulletin  E8! 

For  quality  engraving  on 

•  Panels  •  Dials 

•  Lenses  •  Name  Plates 

•  Scales  •  Instruments 

.  .  .  also  does  routing,  profiling  and 
three  dimensional  modeling. 


cox  S.S.WHITE  sox 
HIGH  VOLTAGE  resistor 


(H  AdsMl  Size) 

4  watts  •  100  to  100,000  megohms 


Developed  tor  use  as  potential 
dividers  in  high  voltage  electro¬ 
static  generators,  S.S.White  SOX 
Resistors  have  many  characteris- 
tics  particularly  negative  temp¬ 
erature  and  voltage  coetiicients- 
which  make  them  suitable  for 
other  high  voltage  applications. 

They  are  constructed  oi  a  mix¬ 
ture  of  conducting  material  and 


binder  made  by  a  process  which 
assures  adeguate  mechanical 
strength  and  durability.  This 
material  is  non-hygroscopic  and. 
therefore,  moisture-resistant.  The 
resistors  are  also  coated  with 
General  Electric  Dri-film  which 
further  protects  them  against 
humidity  and  also  stabilizes  the 
resistors.  / 


WRITE  FOR  BULLETIN  4906 


It  qiTot  comploto  ialormatioa  od  S3.WhIt«  ratiatora. 
A  Iraa  copy  and  prico  lilt  will  bo  aoot  on  roquoat. 


SJWMir£ 


ISO.  CO.  division 

-OIRT  a.  to  EAST  40lh  ST..  NEW  VORR  It,  N.  Y.— 
riEXItlE  SHAETS  AND  ACCESSORIES 
mOIDEO  plastics  PRODUCTS-MOIDEO  RESISTORS 

A  AAA  £Ket»p>Uie* 


INSTRUMENT  CO. 

315  Putnam  Ave. 

’  Cambridge,  AAoss. 


AIRBORNE  RADIO 

FOR  ALL  CLASSES  OF  AIRCRAFT 

b,j 

Aircraft  Radio  Corporation 


•  TWO-WAY  VHP 
•  STANDARD  IF  RANGES 
(wilb  heming  Iseg ) 

•  VHF  OMNI  RANGES 

•  LOCALIZERS 

•  CU  VOICE 

•  ISOLATION  AMPLIFIERS 
(ID  inputi  — Z  output!) 

Nosie  folei  and 

agency 


^ircraft  f^adio  Corporation 

BOONTON,  NEW  JERSEY 


Low  Inertia  Motors, 
Precision  Gear  Traing 
And  Combinations 
for  400  cycle  or 
60  cycle  operation. 


Direct  plate-to-plote  wind¬ 
ing  eliminates  the  output 
transformer  in  the  servo 
omplifier.  Wherever  weight 
and  compactness  ore  im¬ 
portant  in  o  military  or  in¬ 
dustrial  control  system,  this 
new  Tronsicoil  design  de¬ 
velopment  is  your  logicol 
solution. 


•  Varied  housing  designs  suit- 
oble  for  oil  stondord  mount¬ 
ings. 

•  Motor  Stoll  torqut  .2S  In 
oz.  to  4.2$  in.  oz. 


CompittR  Technkai  Dolo  Available 
l«|«Mil  on  Company  letterheod 
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THE  LEWIS  ENGINEERING  CO 


NAUGATUCK 


CONNECTICUT 


(conlintied) 


NEW  PRODUCTS 


200  me  flat  within  10  percent.  The 
unit  can  also  be  used  with  a  cali¬ 
bration  chart  for  frecpiencies  as 
hijrh  as  2, ">()((  me.  with  10  mv  beinp 
the  lowest  readable  voltage. 


CHECK  ITS  FEATURES 


We  ore  confident  that  yov,  too,  will  find 
utility  and  usefulness  in  the  Type  51 1  AD 
normally  expected  only  from  instru¬ 
ments  considerably  higher  in  price  j 


Literal  11  r€' 


Tube  I’rice  Sheet.  Kitel-McCull- 
oujrh,  Inc.,  San  Bruno.  Calif.,  has 
issued  a  new  sheet  for  catalog  in¬ 
sertion  sriviiiK  technical  data, 
drawings  and  price.s  on  a  line  of 
transmitting  tubes,  rwtifiers,  vac¬ 
uum  capacitors,  heat-dis.sipatinjt 
connectors,  diffusion  pumps,  air- 
system  sockets  and  vacuum 
switches. 


HtATING  UNiT$  4^ 
HEATING  ELEMENTS 

RESISTANCE  ' 
LINE  CORD 

THERMOCOUPLE  WIRE 

ASBESTOS  LEAD  ‘ 
&  FIXTURE  WIRE 

mSUUTED  ^ 

.  RESISTANCE  WIRE 

FIBERGLAS 
INSULATED  WIRE 

WIRE  TO  ANY 
SPECIFICATIONS 


Transmitter  Mica  Capacitors.  Cor¬ 
nell  Dubilier  Klectric  Corp.,  South 
Plainfield.  N.  .1.  A  single-sheet 
bulletin  covers  the  Faradon  .NF 
transmitting  mica  capacitors  with 
universal  mounting.  Rating,  di¬ 
mensions,  outstanding  features, 
description  and  uses  are  outlined. 


RUGGED 


Do  your  new  circuit  designs  call  lor  heat 
resistance  wire  that's  tough  and  rugged — 
wire  that  con  take  it  day  after  day  through 
countless  hours  of  operation?  Then  check 
Lewis  Asbestos  Covered  Wire  before  you 
specify.  Regardless  of  what  your  wire  prob¬ 
lem  is  dropping  excessive  voltages-  fila¬ 
ment  dropping  resistor  in  the  line  high  cur¬ 
rent  conductors,  it  doesn't  matter,  just  .  .  . 


Aluminum  Cable  Manual.  Rey¬ 
nolds  Metals  Co..  Customers  Serv¬ 
ice  Dept.,  2500  So.  Third  St., 
Louisville  1,  Ky.  The  new  manual 
on  steel-reinforced  aluminum  ca¬ 
ble  includes  full  technical  data, 
a  comprehensive  collection  of  sag- 
tension  charts,  staking  tables  and 
stringing-sag  tables,  with  explana¬ 
tory  material  on  line  design  and 
line  erection.  Formal  re(|uests  for 
the  manual  will  be  filled. 


Send  your  electronic  control,  communications  or  appliance  wir¬ 
ing  specifications  for  o  recommended  solution  by  our  engineers. 

rOR  A  TRIAL  ORDER  OR  A  CARLOAD  consult 


Transformer  Catalogs.  Chicago 
Transformer  Division.  Kssex  Wire 
Corp..  2501  W.  .Addison  St..  Chi¬ 
cago  18,  111.  A  revised  and  ex¬ 
panded  catalog  of  new  equipment 
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COILS 

*  Bobbin 

*  Paper  Insulated 
•  Cotton -Interwoven 
•  Primary-Secondary 


Send  us  your  specifications  or 
sample  coils  for  quotation.  We 
welcome  inquiries  for  larqe  or 
small  quantities. 

Our  windinq  experience  plus 
modem  equipment  assures  you 
of  quality  workmanship  at  loir 
prices. 


fitins/ormers  mode  fo  order. 


THECOIL-O-MATIC  CO. 

470  Atlantic  A*e  Boston  10,  Moss 


DUMONT 

tihYMITE 

PAPER  CAPACITORS 


TYPE  P2  , - 'fk  - 

ROUND 

TYPE  PI 


FROM  SO  MMF.  TO  2  MFD. 
FROM  100  VOLTS  TO  600  VOLTS 

MOISTURI  PROOF 

6S'’-BS'‘-100°  C-SEAL 

fOR  DEPENDABILITY 
ALWAYS  SPECIFY  DUMONT 

DUMONT 

ELECTRIC  CORP. 

Mtcs  or 

CASACiTons  rot  ivhy  mouiiimimt 
301  DYCKMAN  ST.,  NEW  YORK,  N  Y 


...to  quote  or  counsel 
on  molded  plastics 

Your  VC'ateitown  man  is  an  expert  in  plastics, 
backed  by  34  years  of  experience  ssith  every  ly'pe 
of  plastic,  every  type  ol  molding  method.  Calling 
him  in  to  quote  or  consult  on  any  part,  produa  or  idea 
involving  molded  plastic  won’t  cost  you  a  cent  .  .  .  will 
give  you  the  benefit  of  our  design  and  engineering  skill,  as  svell 
as  our  laboratory  —  second  to  none  in  the  industry  —  in  develop¬ 
ing  and  producing  the  job  to  your  satisfaction  and  your  customers'. 


H  hov.  o  evsHKn  rnokW  pta.tK. 

your  iw«t««  WoWrtown  mon  today  ...  or  phona 

US  ditoefly  Hat.  or.  th.  Wofwtown  m.n  .  .  . 

NfW  YOtK-M.  A.  ««ili«>,  tr»  "Ml  ^  j, 

o.  W  OlwMchw  J.  r.  CcMi 

J.  P.  *•  KmllmhRT 

OCTIOIT-J  P  Chk*«* 

ClKVfiANO  -CmH  F.  Umm.  144  Hmnno  W4t- 
MiiMdAUKU  -  P—f  t  TtP  H 

iLTwiTM....  NWiww.  riw.  c 

t«7  riot  V.h«....d  fiW.  c. 

SAN  HIANCISCO  -  O.  W  Norm.-".  N««.»"ot  V.I«mi 

SOS  ANOUK -r.«.  M  feUY  No.i«.l  V»k.-i»4  C 
3)3$  Eo«t  lf9Kih  St 


THE  WATERTOWN  MANUFACTURING  CO. 
777  ECHO  LAKE  RD.,  WATERTOWN,  CONN. 


MODEL  202  WIDE  BAND  CHAIN  AMPLIFIER 

Band  width  — 100  KC  to  200  MC.  Gain  —  20  db.  Response  —  ±  1.5  db. 
Impedance  —  200  ohms.  Standing  wove  rotio  —  Less  than  1.5  db. 


By  employing  a  traveling  wave  circuit  — a  new  principle  of  amplification  —  the  SKL 
Model  202  VC  ide-Band  Chain  Amplihcr  achieves  a  very  wide  bandwidth  at  a  low 
impedance.  Two  stages  of  six  fiAK?  tubes  are  coupled  into  two  delay  lines  of  200 
ohms  impedance  thus  making  possible  use  of  existing  coaxial  cables.  The  flat  trans¬ 
mission  characteristic  makes  the  .Model  202  ideally  suited  for  use  as  a  pre-amplifier 
for  signal  generators,  vacuum  tube  voltmeters,  sweep  generators,  mercury  and  cry'stal 
delay  lines.  Its  extremely  fast  rise  time  makes  this  unique  amplifier  invaluable  in 
oscillography,  nuclear  instrumentation  and  television  testing. 


Makers  of;  Wide-Band  Chain  Amplifiers,  Temperature  Controls, 
Variable  Electronic  Filters 


CIFI  SPENCER-KENNEDY  LABORATORIES,  INC. 

lAIlL  181  MASSACHUSETTS  AVE.,  CAMBRIDGE  39,  MASS. 
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NEW  PRODUCTS 


Proportional  I'nit  proportinnal  and 

one  standard  AGASTAT  rombi oacioiL 


Sweep  Signal  (Generator.  The  Trip¬ 
lett  Electrical  Instrument  Co., 
BlufTton,  Ohio,  recently  issued  a 
cataloK  sheet  on  the  model  3434 
television  and  f-m  sweep  signal 
generator  with  built-in  markers. 
Illustration,  general  description 
and  frequency  coverage  are  given. 


PROPORTIONAL  AGAST AT— Provides  time  delay  pro¬ 
portional  to  any  pt)wer  failure  time  up  to  15  minutes. 

Custom  built  to  specification. 

Complete  data  on  request. 

A’G’A 

AMERICAN  GAS  ACCUMULATOR  COMPANY 

1029  Newark  Avenue  •  Elizabeth  3,  New  Jersey 


I  .Mobile  Communication  Equipment. 
Radio  Corp.  of  America,  Camden, 
N.  ,1.  Form  2.I4G28  is  an  8-page 
folder  giving  an  illustrated  de¬ 
scription  of  the  Carfone  which 
features  “31  Circuit”  selectivity 
for  interference-free  operation  in 
;  the  152  to  174-mc  f-m  band.  Com¬ 
plete  specifications  are  listed. 

Eow-Frequency  Oscilloscopes. 
I  Smith  &  Stone  Ltd.,  Georgetown, 


AG'A. 
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Air  Meter.  Anemostat  Corp.,  of 
America,  10  E.  39th  St.,  New  York 
16,  N.  Y.  Bulletin  25A  tells  how 
the  Anemotherm  air  meter  meas¬ 
ures  air  velocity,  air  temperature 
and  static  pressure.  Included  are 
illustrations  of  the  instrument  in 
operation  for  each  of  its  func¬ 
tions. 


Insulation  Measurement.  Associ¬ 
ated  Research,  Inc.,  3758  West  Bel¬ 
mont  Ave.,  Chicago  18,  Ill.  Bulle¬ 
tin  209  covers  the  V'ibrotest,  an 
insulation  and  resistance  measur¬ 
ing  instrument.  Specifications  of 
all  models  from  100  to  50,000  meg¬ 
ohms  are  listed.  Also  shown  are 
the  advantages  of  a  self-contained 
power  unit  eliminating  hand 
cranking. 


MICROSECOND  TIMINGI  THE  NEW 

I.6111CIIITEIIVIILTIMEI 

(COUNTER  CHRONOGRAPH) 

...measures  and 
records  time  intervals 
with  a  resolution  of 

1/1,600,000 

seconds 

This  instrumont  dtlorminos  and  indt- 
cotoi  diroctly  Iho  olapsod  timo  botwoan 
tloctricol  "Stort"  ond  “Stop"  siDnols 
.  ,  ,  ^  ^  „  darivod  from  fho  boginntng  ond  ond* 

*  M.«»I  Accwrocv— 1.6  M«9«cyc>e  cryttol  OKU-  r.  I.  J 

tom*  timm  boM  ^  intorvol  to  bo  meoturod. 

...  ^  _ ^  1,600.000  c.p.s,  crystol  oscillotor  it 

O  Oiroet  lwtfko*»on  o*  l»»»voii  *0  ooo  MCOAd  —  fOCy«»**9  .  . 

o4  IK#  cowa««r  con  b«  obMf«od  or  focorOed  to*  OS  the  timo  boso.  Tho  initrumonl, 

lonoor  M»«rva*a.  whicK  IS  complotoly  solf  contoinod, 

*  Wsh  h.  ol  0.4J5  counfi  lh«  nvmbar  of  cyciM  from  Hii$ 

askrosocond.  timo  boso  which  occurt  during  tho  timo 

*  iMikoiic.  <a  M.<ny..MM  MR  MM).  inlarvol  mrasured.  Ptic*  %ni  00 


Mfli  SpMd  tiMtrowtc  Coi»t«r»  tmi 
ProcMoo  iHftonial  Timors  for  Ai  flpnTf 
eatioM— Addrots  tnqiiiriot  to  0tpt6G 


POTTER  INSTRUMENT  CO. 

INCORPORATED  IXMy* 
136-56  ROOSEVELT  AVI.,  PLUSHINO,  NEW  YORK 


transformers  has  16  pages  of 
tables  and  illustrations  presenting 
a  complete  line  of  audio  and  power 
transformers  and  reactors.  Also 
available  is  a  four-page  illustrated 
folder  covering  a  catalog  line  of 
hermetically  sealed  transformers. 


Apparatus  Notes.  Andrew  Techni¬ 
cal  Service,  4747  N.  Damen  Ave., 
Chicago  25,  Ill.  Bulletin  504  of  the 
Apparatus  Notes  series  is  devoted 
to  stop  watches,  interval  timers, 
circuit  control  timers  and  chrono¬ 
graphs.  Bulletin  515  deals  with  s 
variety  of  technical  device  includ¬ 
ing  temperature  recorders,  immer¬ 
sion  heaters  and  manometers. 
Prices  of  all  instruments  are  in¬ 
cluded. 


If  you  use  choke  coils,  band- 
tuning  coils,  channel  coils, 
contact  coils  and  others  for  tele¬ 
vision  assembly,  and  if  you  want 
them  coated  with  plastic,  cotton, 
nylon,  enamel,  lenzak.  formvar, 
etc.,  you  can  depend  on  Lewis 
for  your  needs.  Coils  are 
stripped  and  tinned,  ready  for 
assembly! 

Lewis  has  tlie  facilities  and  ex¬ 
perience  for  mass  production  of 
all  types  of  television  coils — and 
our  efficient  methods  permit  eco¬ 
nomical  prices. 

Whatever  your  requirements, 
have  a  Lewis  Engineer  call  and 
check  them,  quote  delivery  and 
prices.  No  obligation. 

LEWIS  SPRING  &  MANUFACTURING  CO. 

26S6  West  North  Avenue,  Chicago  47,  Illinois 


r  1 1  Cl  s  I  o  N 

^SPRINGS 


NEW  PRODUCTS  (continued) 

Ontario,  has  available  a  brochure 
giving  a  detailed  technical  descrip¬ 
tion  of  models  L-22  and  L-24  low- 
frequency  oscilloscopes  which  are 
especially  designed  for  the  pre¬ 
cise  study  of  transient  or  recur¬ 
ring  phenomena  from  O  to  200  cps. 

Broadcast  Engineers  .Manual. 
Hewlett-Packard  Co.,  Palo  Alto, 
Calif.,  is  offering  free  on  request  . 
to  all  radio  station  chief  engineers 
a  .37-page  manual  to  aid  broadcast  | 
engineers  in  making  FCC-required 
station  performance  measure¬ 
ments.  The  manual  states  each  re-  ' 
quirement  for  both  a-m  and  f-m 
broadcasters,  lists  equipment 
needed  to  make  appropriate  meas¬ 
urements,  and  gives  in  detail 
proper  procedures  for  measuring, 
recording,  tabulating  and  present¬ 
ing  the  required  data. 

Battery  Eliminator.  Raytheon 
Mfg.  Co.,  Waltham  54,  Mass.,  has 
published  a  brochure  including 
illustrations,  diagrams,  schematics 
and  full  specifications  of  the  new 
Rectifilter,  the  battery  eliminator 
that  has  no  moving  parts,  requires 
no  adjustments  and  practically  no 
maintenance. 

Selenium  Rectifiers.  Standard 
Arcturus  Corp.,  54  Clark  St..  New- 
!  ark  4,  N.  ,1.  Three  recent  bulletins 
j  describe  and  illustrate  a  variety 
^  of  selenium  rectifiers  for  all  elec¬ 
tronic  and  industrial  applications. 
Voltage  regulation  curves  and 
specifications  for  half-wave  strip, 
half-wave  stack  and  power  recti- 
!  fiers  are  given. 

I  Broadcast  Equipment.  Radio  Corp. 
of  America,  Camden,  N.  J.  Five 
new  brochures  describe  the  latest 
broadcast  station  equipment.  Form 
2.1-4864  deals  with  broadcast  mi¬ 
crophones  and  accessories;  Form 
2J-4910,  magnetic  tape  recorders; 
2J-4784,  professional  recorder; 
2J-4770,  portable  remote  ampli¬ 
fier;  and  2J-4771,  Duo-cone  moni¬ 
toring  loudspeaker.  Also  avail- 
I  able  are  catalog  sheets  on  a  studio 
consolette,  tone  generator  and  field 
I  intensity  meter. 

i  Radio  Timers.  Telechron  Inc.,  285 
i  Union  St.,  Ashland,  Mass.  A  re- 
I  cent  bulletin  includes  illustra- 
I  tions,  dimensional  drawings,  and 


S  StCOND  HEATING 
no  waiting,  tovM  powor 
RIGID-TIP 
lototl  in  lip 
•nginooring 
LONGER  REACH 
full  i'/*  inchut 
SOIDERIITE 
tpotlighti  tho  work 
STREAMLINED 
porfoclly 
bolan<*d 
DUAL  HEAT 
tingU  hoot 
200  wotti, 
dual  huat 
200/250 
wotti; 

115  volti. 

You  ran  do  every  kind  of  soldering 
with  this  new  250  watt  Weller  Gun. 
Power-packed,  it  handles  heavy 
work  with  ease — yet  the  compart, 
lightweight  design  makes  it  equally 
suited  for  delirate  soldering  and 
getting  into  tight  spots. 

Pull  the  trigger  switrh  and  yon 
solder.  Release  the  trigger,  and  off 
goes  the  heat — automatically.  No 
wasted  time.  No  wasted  current.  No 
need  to  unplug  the  gun  between 
johs.  'Over  and  under'  position  of 
terminals  provides  greater  visibility 
with  built-in  spotlight.  Extra  SVi' 
length  and  new  RIGID-TIP  mean 
real  soldering  efiirienry. 

Chisel-shape  RIGID-TIP  offers 
more  soldering  area  for  faster  heat 
transfer,  and  new  design  gives  brac¬ 
ing  action  for  heavy  jobs.  Here  you 
get  features  not  found  in  any  other 
soldering  tool . . .  advantages  that 
save  hours  and  dollars.  Your  Weller 
Gun  pays  for  itself  in  a  few  months. 
Order  from  your  d  i  strihutor  or  write 
for  bulletin  direct. 


SOLDERING  TIPS — gst  your  copy  of 
Iho  now  Wollor  guido  lo  ooiior,  fottor 
•old«rif>9~20  pog*s  fully  illustrated. 
Prke  10c  ot  your  distributor,  or  or¬ 
der  direct. 


WELLER 

WW  MANUFACTURING  COMPANT 


80«  PACKER  STREET  o  EASTON,  PA 
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JIFWS 

RATION  llUffU 


"bl  BARRY" 

BARRYMOUNTS 


lUMINATI  SHOCK  and  VIIRATION 
aad  ASSURE  QUIET  OPERATION  FOR 

Sturtevant 

MULTIVANE  RAILWAY  CAR 
VENTILATING  FANS 


To  oreserve  the 
high  standard  of 
smooth,  silent  rid¬ 
ing  achieved  in  modern  transporta¬ 
tion  ...  to  isolate  fan  motor 
vibration  .  .  .  and  to  protect  the 
unit  from  accidental  shock,  Sturtevant 
specifies  BARRYMOUNTS. 


Experience  has  proved  to 
Sturtevant  that,  in  numerous 
railway  and  bus  applications, 
BARRYMOUNTS  provide  uniform 
dependability  of  sound  isolation 
and  protection  from  shock  and 
vibration. 


Whatever  your  vibration  problem 
.  .  .  whether  it  involves  fans,  motors, 
heavy  machinery,  transformers,  punch 
presses,  or  delicate  Instruments  .  .  . 
BARRY  experience  and  consulting 
engineering  facilities  offer  a  sure 
solution.  Our  free  catalog  lists  stock 
mountings;  for  special  information, 
call  our  nearest  office  or  write  to 


NEW  PRODUCTS  '  (cwitiniKd) 

descriptions  of  four  types  of  radio 
timers:  the  Station  Preselector, 
the  Sleep  Switch,  the  Radio  Alarm 
Clock  and  the  Auto-On.  The  bulle¬ 
tin  also  carries  an  account  of  a 
free  etiKineerinsr  service  for  radio  i 
eiiKineers  and  manufacturers. 

Klecirical  ('ontact  Metals.  Fan- 
steel  MetallurRical  Corp.,  North 
Chicago,  Ill.  Technical  data  bul¬ 
letin  7.101  is  a  12-paKe  booklet 
dealinp  with  Fastells,  a  group  of 
materials  made  from  metal  pow¬ 
ders  for  use  as  electrical  contacts. 
Information  and  data  of  basic 
importance  to  design  and  produc¬ 
tion  departments,  as  well  as  ex¬ 
planatory  illustrations,  are  in¬ 
cluded. 

Image  Orthicon  Data.  Radio  Corp. 
of  America.  Harrison.  N.  ,1.  Three 
12-page  booklets  of  television 
camera  tube  data  are  available. 
They  cover  the  for  applica¬ 

tions  with  artificial  illumination; 
the  2P2:?,  for  outdoor  pickup:  and 
the  57<>9,  for  outdoor  and  studio 
pickup. 

Solder  Manual.  Kester  Solder  Co., 
4201  Wrightwood  Ave..  Chicago  29. 
111.  A  comprehensive  reference 
book  now  available  on  reiiuest  is 
Solder  and  Soldering  Techniiiue. 
It  gives  a  complete  analysis  of  the 
properties  of  soft  solder  alloys 
and  soldering  fluxes. 

•Magnetic  .Materials.  The  Arnold 
Engineering  Co.,  147  K.  Ontario 
St.,  Chicago  11,  Ill.  Issue  No.  1  of 
the  Magneteer  gives  8  pages  of 
technical  information  on  Remal- 
loy.  Future  issues  will  be  con¬ 
cerned  with  the  fabrication,  uti¬ 
lization  and  application  of  mag¬ 
netic  materials. 

•Miniature  Power  Pentode.  Tung- 
Sol  Lamp  Works  Inc.,  9.t  Eighth 
Ave.,  Newark  4.  N.  .1.  Fllectron 
tube  bulletin  No.  1  is  a  catalog 
sheet  describing  the  new  tube  type 
.5A(i,  a  miniature  power  pentode 
intended  for  use  as  a  Class  C 
liower  amplifier  or  oscillator.  Fil¬ 
ament  voltage  rating,  power  out¬ 
put  and  tube  dimensions  are  given. 

l)ec(Kler  Chart.  .-\erovox  Corp  . 
74(1  1‘ielleville  Ave..  .New  Bedford. 


f 

I 

4 


STANDARD  AND 
HEAVY  DUTY 

INVERTERS 


For  Inverting  D.  C  to  A.  C. 

Sp«c!«Hy  Dtiignod  for  optroflnq  A.  C. 

Rodiot.  Tolovttlon  Sots,  AmpTifiRrt.  ^ 

Addrotl  Sytttmi,  ond  Rodio  To»t  ^ 

Equlpmortf  from  D.  C.  VoHoqti  in 
V«hiclot.  SNipf.  Troin«,  PtAnoi  ond  In  ^ 
0.  C.  Diitrich. 


AUTO  RADIO  VIBRATORS 


A  CompMo  Uno  of  Vibrotor*  .  .  . 

Dttigngd  for  U«o  Skandord  Vibrafer-Opor* 
atad  Au*o  Radio  Racaivtri.  Built  with  Pra* 
ciiiofl  Contfruction,  faaturing  Caramic  Stach 
Spacart  for  Longar  Lattir^g  Lila. 

NfW  DfSIGNS 

wo®**-*  K  NfW  UTIRATURI  j 

FHmlnii*nr  OC-AC 

Invartari.  Auto  Radio  Vibrator* 

Sm  ptm  m 


A/M(RiCAM  fEUWSION  I  RaDIO  Co. 
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S/?ec€^,,.  |G-M| 

D'ARSONVAl  PORTABLE 

GALVANOMETERS 


AND  MOVEMENTS 


H«r«  is  a  n«w  c 

^•oturing  an  All 
of  colibrotien  < 
TotTly  installad 
b«low  th«  meuf 
tien  throughout. 


complotoly  aisom 

Tiognot  for  grootoi 
o  n«w  high  m  S' 
roplocod.  roquiros  i 
lurfoco.  Ruggod 
rot  modtil.  With 


D.  M.  STEWARD  MFG.  COMPANY 

Mom  Offic*  4  Worki:  C^ottonoo9a,  Tanrt 
Needhom,  Mott.  *  CHica9o  *  Los  Angeles 
New  York  Philodelphio 


FLEXIBLE  SHAFT  COUPLINGS 


REMOTELY 

CONTROL 


BAND  SWITCHfS 
POTENTIOMCTERS 
TUNING 
CONDENSERS 

neutralizing 

condensers 


RADIO  WIRE 
SHIELDING^ 


SIMPLIFY  YOUR  DESIGN  PROBLEMS 


FLEXIBLE  SHAFT  COUPLINGS  — Hof*  it  obsolut*ly  occurof*  and  •flortUst  remote  control  of  its 
Fnett  O*p*ndob«lity  built  for  troubl*-lr**  torvic*  $*nd  spociricotiont  for  our  r*comm*ndationt  and  prices. 

RADIO  WIRE  SHIELDING  — Flat  wire  construction  with  smooth  inrter  and  outer  surfoces  mokes 
it  more  rigid,  easier  to  handle.  Mokes  smoother  bends  ond  ollows  for  quicker  insertion  of  wires.  Lhed 
to  shield  audio,  radio  ond  video  circuit  components  Popular  in  discriminotor  ond  television  circuits 
Sold  in  vorious  diameters  in  mill  lengths  of  over  10  feet  or  cut  to  exact  lengths  Available  in  tinned 
steel,  capper  and  brass  for  easy  soldering  ECONOMICAL. 


STEATITE 

CERAMIC 


; 

electronic  ' 

SWITCH  KiT 


CONDtNSERl  4^ 
CHECKER  KItI^  - 


Design  engineers  and  manufacturers  in  the 
radio,  electrical  and  elearonic  fields  are 
finding  in  LAVITE  the  precise  qualities 
called  for  in  their  specifications  .  .  .  high 
compressive  and  dielectric  strength,  low 
moisture  absorption  and  resistance  to  roc, 
fumes,  acids,  and  high  heat.  The  exceed¬ 
ingly  low  loss-faaor  of  LAVITE  plus  its 
excellent  workability  makes  it  ideal  for  all 
high  frequency  applications. 


I 

I  VACUUM  TUBE 
IvOlTMETER  KIT 


impedance 

BRIDGE  SET 


R  F  SIGNAL 


Complete  detmh  on  request 


HEATH  COMPANY 

BENTON  HARBOR,  M  — — 
MICHIGAN  ■HMtlH 


NEW  IS 

HANDITESIEntg 
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and  UAMUfACrUniMe  COMAANy 

154  WEST  Mfh  ST.  .  NEW  YORK  11,  N.  Y. 


NEED  A  LOT  OF  POWER 


(continMd) 


NEW  PRODUCTS 


Mass.,  has  issued  the  Duranite 
decoder  chart  printed  in  colors 
and  showing  the  RMA  color  band 
coding  for  molded  tubular  paper 
capacitors,  with  corresponding 
numerical  values  of  capacitance, 
tolerance  and  voltage.  It  enablea 
the  reader  to  match  colors  and 
read  exact  values. 


IN  SMALL  SPACE? 


We  made  thi.s  special 
transformer  for  a  major 
aircraft  company 

It  delivers  480  V. .\.  in  a 
'a  hour  duty  cycle  with 
temperature  rise 


Thermostatic  Bimetal.  The  H.  A. 
Wilson  Co.,  105  Chestnut  St., 
Newark  5,  N.  J.,  has  available  a 
4-page  pamphlet  on  the  thermo¬ 
static  bimetal  known  as  Thermo¬ 
metal  R-16.  The  material  de¬ 
scribed  was  developed  primarily 
for  application  in  high-capacity 
circuit  breakers  and  similar  de¬ 
vices  where  low  electrical  re¬ 
sistance  is  required. 


Let  I’l  erless  fiyure  iin  yoi  H 
transformer  requirements 


PEERLESS  ELECTRICAL 
PRODUCTS  DIVISION 


Television  Film  Projector.  Radio 
Corp.  of  America,  Department  522. 
Camden,  N.  J.  An  eight-page  de¬ 
scriptive  brochure  (Form  2J- 
4685)  provides  comprehensive  in¬ 
formation  on  the  35-mm  television 
projector.  The  publication  is  well 
illustrated  and  gives  complete 
operating  data,  suggested  studio 
layout  and  simplified  line  draw¬ 
ings. 


Dimensions:  high,  width  4-3  16".  depth  2^ 

Volume  44  7  cubic  inches 
Weight:  514  lbs. 

3  phase  primary,  3  phase  secondary 
Y-  A  connection 
700  volt  test 

Frequency:  400-800  cycles 
Primary  voltage-208,  secondary  25 


1161  N.  Vine  St.,  H.iUyw.MKl  3K.  Cal. 
161  Sixth  A\cnue.  New  York  13.  N.  Y. 


Kxclusive  Export  Agent 


Printed  Circuits.  Haas  Bros.,  76 
West  St..  New  York  6,  N.  Y.  A 
6-page  reprint  covers  the  practice 
of  printed  circuits.  Also  available 
is  bulletin  No.  1  which  is  descrip¬ 
tive  of  the  Elargol  process,  de¬ 
veloped  in  England  during  the 
war,  for  the  mass  production  of 
printed  circuits  on  chassis.  With 
the  process  described  it  is  possible 
to  print  on  both  sides  of  the  chas¬ 
sis,  the  only  requirement  being  a 
black  and  white  drawing  of  the 
type  of  circuit  desired. 


Camera  and  Recording  Equip¬ 
ment.  J.  A.  Maurer,  Inc.,  37-01 
Thirty-first  St.,  Long  Island  City  1, 
N.  Y.  A  27-page  cardboard-cov¬ 
ered  booklet  with  spiral-type 
binding  thoroughly  describes  a 
16-mm  motion  picture  camera, 
sound-on-film  recording  system 
and  film  phonograph.  The  book¬ 
let  is  profusely  illustrated. 


Saves  time  ond  increases  efficiency  in  your  office  and  plant. 

Code  Coll  is  made  by  a  numerical  code,  sounding  signals. 
Promptly  completes  telephone  connections  with  orgonizotion  per« 
sonnel  awoy  from  their  own  telephones.  Write  for  new  Bulletin  b4-6 


A-C  Generators.  Kato  Engineer¬ 
ing  Co.,  1415  First  Ave.,  Mankato, 


September,  1949  —  ELECTRONICS 


NEW  PRODUCTS  (cMitiniMd) 

M»nn.,  recently  issued  literature  j 
on  a-c  generators  with  speeds  from 
720  to  1800  rpm.  Bulletin  3149  de-  : 
scribes  those  ranging  from  5  to 
175  kw  at  60  cycles;  and  bulletin 
21749,  those  in  the  150  to  300-kw 
range. 

Voltage  Regulators.  Union  Elec¬ 
tric  Products  Co.,  Inc.,  24  Edison 
PI.,  Newark  2,  N.  J.  A  single  cata-  [ 
log  sheet  describes  and  gives  il-  | 
lustrations  and  ratings  for  a  line  { 
of  step-down  auto  transformers  i 
and  voltage  regulators.  Inquiries 
are  invited  for  voltages  and  rat¬ 
ings  not  listed. 

Electrical  Insulation.  Insulation 
Manufacturers  Corp.,  565  W. 
Washington  Blvd.,  Chicago  6,  Ill. 
Available  widths  and  thicknesses  , 
for  four  types  of  woven  glass  I 
tapes  are  shown  in  a  one-sheet  | 
bulletin.  The  tapes  described  are 
designed  to  provide  better  insu¬ 
lated  and  longer  lasting  electrical 
products. 

Liquid  Level  Gage.  The  Vapor 
Recovery  Systems  Co.,  P.  O.  Box 
231,  Compton,  Calif.  An  illus¬ 
trated  account  of  the  Electronic 
Gauger,  a  remote-reading  liquid 
level  gage,  is  given  in  a  recent 
8-page  folder.  With  the  instru¬ 
ment  described  it  is  possible  to 
gage  tanks  accurately  to  within 
±  -ft  inch  of  tank  level  on  a  cen¬ 
trally  located  panel. 

Portable  Geiger  Counter.  Nuclear  | 
Instrument  &  Chemical  Corp.,  223- 
233  West  Erie  St.,  Chicago  10,  111.,  | 
has  issued  a  bulletin  describing  ’ 
the  Sniffer,  a  two  pound  Geiger 
counter  which  is  powered  by  two 
flashlight  batteries.  Chief  fea¬ 
tures  and  method  of  operation  are 
outlined. 

Electric  Control  Devices.  Ward  , 
Leonard,  Electric  Co.,  31  South  St., 
Mount  Vernon,  N.  Y.  Bulletin  No. 
100,000  describes  and  illustrates  a 
complete  line  of  electric  control 
devices  for  industrial  and  com¬ 
mercial  control  applications.  De¬ 
vices  covered  are  rheostats,  re¬ 
sistors,  relays,  motor  starters,  con¬ 
tactors,  control  accessories  and 
dimmers. 


•  ROK'LOK — n^w  sensitive  material  clamp  increoses  occurocy 

*  DOUBLE-EDGED  FORMING  BLADE  ollows  close  reverse  bends 
e  NEW  FRECISION  STOPS  occurately  control  ongulority  of  bends 


This  versatile  metal  forming  machine  was  developed 

for  use  in  mo<iel  shops,  experimental  laboratories  and  production  depart¬ 
ments  where  it  often  replaces  dies  for  all  types  of  precision  forming  opera¬ 
tions.  Di-Acro  Brakes  will  form  a  great  variety  of  materials  including 
bronze,  stainless  steel,  aluminum  and  bi-metals. 


WRITE  FOR  CATALOG.  New  edition  of  40-page  Di-Acro  Catalog  con¬ 
tains  detailed  information  on  all  Di-Acro  Brakes,  Shears, 

Benders,  Notchers,  Rod  Barters,  Punches  and  illustrates  how 
these  precision  machines  can  be  used  individually  or  cooper¬ 
atively  for  “DIE-LESS  DUPLICATING”. 


Prof»o«Ni<«d  "Oli-ACK-RO" 


Kranritti  ■.u.Niai.iiiii.iiwjj  bgivM 

0UK«^  321  EIGHTH  AVENUE,  LAKE  CITY,  MINNESOTA 


a 


value  tor  industry 

Development  and  Production  of 


SPECIAL  PURPOSE  VACUUM 

TUBES  BY  ECLIPSE-PIONEER 


TT-1  3000  me  Tvmporatwr* 
LimHod  NoIm  Dto^  Tub*. 


Y'Tvp*  Rotiflon  Conv*<frefi~ 
Varticol  Santing  Tub*. 


Chronotrofi  Th*rmol 
Tim*  Ddoy  Tub*. 


We're  not  in  the  standard  vacuum  tube  business.  But 
we  are  definitely  in  the  business  of  developing  and 
manufaauring  special  purpose  vacuum  tubes— tubes 
that  are  not  generally  available.  During  the  past  three 
years,  for  example,  our  facilities  have  produced,  such 
devices  as  the  Chronotron  thermal  time  delay  tube,  the 
Convectron*  vertical  sensing  tube,  the  TT-1  3000  me 
temperature  limited  noise  diode  tube,  counter  tubes, 
glass  enclosed  spark  gaps,  and  phono  pickup  tubes. 
Quantities  of  all  these  are  now  serving  many  phases  of 
industry  in  a  wide  variety  of  applications.  We  invite 
your  use  of  our  facilities  to  develop  and  produce  your 
requirements  of  special  purpose  vacuum  tubes.  \  our 
inquiries  concerning  the  scope  of  our  facilities  or  details 
of  any  of  our  tubes  will  be  given  immediate  attention. 

*f«CO.  U.  S.  PAT.  OPP. 


Eclipte-Pionew  Division  of 
TEnRBOaO,  NEW  JERSEY 
Ei|«l  liNniliwI  DMsIm,  11  rm  tamm.  Nn  Tut  II.  N.  Y. 


An**  c«A#««Rri** 
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ENERAL^  ELECTRIC 


LOOK  AT  THESE  FEATURES  — 
^Welded  Contact  Con¬ 
struction— For  stahilil\. 

'•lioi  k  r«‘si-latir<-,  lii>;h  anihi- 
oiit.s,  loiif; 

Insulating  Cose  — For  !<>» 
Icad-to-lcail  l  aparilanc)-,  liifili 
iiioi>lur«*  ri'-i'taiiiT.  mfchaii- 
iral  slrenfitli. 

^  Small  Size— I' or  no  room  " 
a|i|)li<'alioii-. 

<a!l  tllP  ('>-F.  otlicr  lUMi  Mill,  nr  virilr  tnr 
'|H-ci(iriiti(iiis  anil  |  l  irr  li-l:  Spvriiillv  l)in- 
sinn,  (^‘nfrul  Elfdrif  r'nm/xnn.  lynimnir-i 
I’lrlt.  SvriKiiM',  .\eU'  )iirh. 


Electronics  Attracts  Vets  I 

More  than  136,000  World  War  II 
veterans  are  studyin^r  radio  and 
television  in  schools  and  colleRes 
under  the  G.  1.  Bill  and  Public  Law 
16.  This  figure  was  recently  dis¬ 
closed  in  a  Veterans  Administration 
Study  as  of  Dec.  1,  1948. 

Of  the  above  number,  55,761 
were  studying  electrical  engineer¬ 
ing — including  radio  engineering — 
in  colleges  and  universities  under 
the  G.  I.  Bill;  2,944  were  training 
to  become  electrical  engineers  under 
I  Public  Law  16;  and  76,920  were 
^  taking  courses  in  radio  and  tele¬ 
vision  in  trade  and  vocational 
•schools  under  the  G.  I.  Bill.  Of  the 
,  76,920  students,  51,236  were  train¬ 
ing  as  radio  and  television  mechan- 
'  ics,  1,1^56  as  radio  operators,  195 
:  as  ship  radio  operators,  151  as  air- 


fWlATK 


library  of  standard  operations  is 
al.so  being  accumulated. 


InitallatiOD  oi  theia  inexpentiva 
PAMARCO  taniiona  lowara  wind¬ 
ing  costa  bacousa  aach  machina 
will  accommodota  mora  coils  at 
higher  winding  speeds.  In  addition 
to  increased  production,  PAMARCO 
tensions  raise  production  quality. 
Free-running  action  practically 
eliminates  wire  breakage  and 
shorted  tunu.  Simple  thumb  screw 
setting  quickly  adjusts  ior  any  wire 
gouge.  No  tools  or  special  skill  are 
needed  for  operation.  For 
^  ^  complete  data  call  or  write. 
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Welded 

GERMANIUM 

DIODES 

NOW  AVAILABLE  AT 
NEW  1^  PRICES! 

/  tKNKK.Xl,  El.ECTKIli'.S  Inur  t>lic>  <if 
\  J  Germanium  Dindc  Hf(  tilicr> 
■ire  available  to  meet  electnuiie  re¬ 
quirements  where  pniblems  id  space 
iir  \l]  hum  exist,  or  where  heat 
[(rodueed  hy  a  vacuum  tube  would 
he  ohjeetionahle. 


IKK-.\IEK  I\u<'l<‘<»iii4's 
Syiiipot^iiiiii 

F^lectronic  instrumentation  in 
nucleonics  and  medicine  will  be  the 
subject  of  a  conference  at  the  Hotel 
('ommodore.  New  York,  on  October 
31,  November  1  and  2.  This  is  the 
second  annual  conference  on  the 
subject  to  be  sponsored  jointly  by 
the  IRE  and  AIEE. 

The  conference  program  will  be 
similar  to  the  one  held  last  year 
in  that  the  first  day  will  be  devoted 
to  electronics  in  medicine,  the  .sec¬ 
ond  day  to  nucleonics  in  medicine, 
and  the  third  day  to  the  physical 
aspects  of  nucleonics  instrumenta¬ 
tion. 

Some  of  the  topics  to  be  discussed 
are:  audible  interpretation  of  elec¬ 
troencephalograph;  high  -  fidelity 
electrocardiography;  electrical 
methods  of  blood-pressure  record¬ 
ing;  stable  d-c  amplifiers  for  bio¬ 
logical  recordings;  design  of  c-r 
oscillograph;  medical  applications 
of  ionizing  radiation;  do.sage  meas¬ 
urements  of  ionizing  radiation; 
scintillation  counters;  measure¬ 
ments  of  low-energy  beta-ray  emit¬ 
ters;  criteria  in  the  selection  of 
radioisotopes  for  industrial  use; 
and  desirable  improvements  in  nu¬ 
clear  instruments. 


WITH  YOUR 
PRESENT 
COIL-WINDING 
MACHINEI 


Faster  Evacuation 
to  Low  Pressures 
with  Top  Etticiency 


For  T^iecUicH  Washers... For  Stampings 


vacuum 

PUMPS 


Vet!  We  UhhIi  it's  ttie  best  yet  We  ttniili  tins 
traRSfmtter  ideal  for  tiicii  applkatioiis  as  Pebce. 
forestry.  Airport  Traffic  Control.  Oil  Fields. 
Aerophare.  Bcxons.  Eiploraboiis.  Public  Ublfties. 
Miimic.  Emersencfes  and  Point  to-Point 
reqmrenients.  It  can  be  controlled  ettber  locally 
or  from  remote  position:  eitber  for  telephone 
or  telegraph (A-1  or  A-2)seryict...it  is 
compact  complete  and  designed  for  bard  service 


i/ii«  trunsmtUrr  i<  tryntui  i4tnlritthtl 
cAonnW  Nirb  hhI*  for  JiUt-HJ.t 

amt  I.fht.I.j  m* :  tlual  •  htinnt^  mth  u‘tf  itmUtint^l 
rtni»  fttr  ihr  tuiml  -*.'»•]  t.  *  tm\  (arri*'r  fumer 
iHitput  7.>  uuUs  I-/  amt  l-.l.  Typ*‘^  af 

tuhry  uuit.  Ho7  amt  HMt  I  for  .tUj.\  for  /<m« 

far  uyr  in  *'irb«'r  Intfmal 
or  itjit  4  timafi'y.  M  irfi  rb*-  (i</<firifin  <•/  ron« 

<*<H  i//<jior  ih*-  un^lr  4  hunnrl  unit  fin  4im*-\  <i  t'l 
Ufifl  tm-ai'iHt  (  ierofih4irf)  ir4in*miii*’r.  <in<i  j« 

UM'it  in  ( «*nyunf rii*n  iiiifi  iK- 1 
kry4-r  4imt  1/7  4int4‘nmi  tuner 

yr>»»i  1 1  "i  i»r  JVf  iitits.  .’ill/WI  #•>»/»•». 


New  stainless  steel  clamp  for  plug¬ 
in  units  subject  to  vibration. 
Materials  and  finishes  comply  with 
Armed  Forces  specifications. 
Recommended  for  use  in  military 
electronic  equipment. 

Please  stote  in  your  inquiry  the  type  of  tube  or 
component  to  which  the  retainer  is  to  be  op* 
plied,  or  supply  sample  or  outline  drowings 
with  pertinent  dinsensions. 


llodrl  5()H\S 


A  Subsidiary  of  The  New  York  Times  Company 
279  West  43  St  .  New  York  18.  N  Y 


Little  thought'Of  facts  about  capacitors 

Tho  short  timo  brookdowa  Toltoq#  of  a  woll-mado  D.C. 
eopacilor  U  not  loss  than  S  to  8  timos  tho  octual  working 
▼oltago  at  20*— 

E  =  5  X  •  min 

C  =  Brookdown  voltago 

o  =r  Rated  d.c.  working  voltago 

INDUSTRIAL  CAPACITORS  ctro  unvaryingly  hold  to  this 
formula. 


Wotcb  this 
spoct  f  s  r 
0  t  b  0  r 
c  0  p  o  c  i  f  or 
focts  tbot 
will  help 
you. 


Beoch'tuss  Type  HP 
Single  Stoge  Vocuum 
Pump.  Cepocity 
le  045  c.f.m. 


Doslgnod  for  maximum  saloty  factor  and  tho  smallost 
poBsiblo  volume.  INDUSTRIAL  CAPACITORS  are  tho  most 
widoly  usod  copacitor  in  industrial  applicotions. 


WRITE  rODAT  FOR  DETAILED  CATALOG 


Solos  OFNcos  in 
All  Principal  Citfos 
3243  N.  Colifomio  Avo. 
Chieogo  18.  Illinolt 


for  vacuum  oxhousfing  and  processing  of  lew 
pressures  in  electronic  or  eloctricol  oporotions. 
those  pumps  offer  Hie  advantages  el  positive 
relory,  oufomolicolly  tubricofod,  neistloss 
operotion.  They  ore  "lops"  for  producing  high 
vocuum  or  for  backing  diffusion  pumps.  Tost  to 
obsoluto  pressures  as  low  os  4  microns. 


Catalog 


A  pr*f«rr*d  towrc*  of  prachMiMnad*  WASHERS  and  STAMPINGS.  46  ynara  of  ax- 
porionca  and  Mp-t»rtifniinat»  facilHiot,  attar*  highotl  quality  and  tarvkn. 


BEACH. RUSS  COMPANY 

SI  CHUICM  ST.  NIW  TOM  7,  N.  T. 


1691  W,  Lafayttte  Blvd. 


Datroit  16,  MicliiGaa 
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"Just  tell  them  they 

CAN’T  AFFORD  TO  USE 
ANYTHING  ELSE  .  . 


That’s  Joe  Gibbons  speaking.  We  were 
talking  about  how  to  make  people  realize 
what  a  terrific  thing  this  new 

JELLIFF  ALLOY  1000  RESISTANCE  WIRE 

really  is,  and  that's  the  way  he  summed  it  up.  And  even  when  you 
make  allowances  for  a  salesman’s  natural  enthusiasm,  he’s  pretty 
near  right.  Just  look  at  some  of  the  important  data: 


THE  C.  0. 


JELLIFF 


MAHUFACTURIN6 
CORPORATION 
SOUTHPORT,  CONN 


Resistivity  1000  ohms/cmf — 
Tensile  strength  165,000  psi — 

TC  of  Resistance  20  ppm — 
Coefficient  of  Expansion  13.9 
ppm— 

Corrosion  Resistance  equal  to  the 
best  nickel-chromiums — 

Winds  fast  and  solders  easily — 
Lots  more  ohms  in  lots  less  space. 

See  what  we  mean?  For  the  whole  story, 
write  for  Bulletin  17. 


STANDARD  SIGNAL  GENERATOR 


Individually  Calibrated  Scale 


OUTPUT:  Continuously  vorioble,  .1  microvolt  to  2.2  volts. 

OUTPUT  IMPEDANCE:  5  ohms  to  .2  volt,  rising  to  15  ohms  ot 
2.2  volts. 

MODULATION:  From  zero  to  100%.  400  cycles,  1000  cycles 
and  provision  for  external  modulation.  Built-in,  low  dis* 
tortion  modulating  amplifier. 

POWER  SUPPLY:  117  volts,  50-60  cycles,  AC. 

DIMENSIONS:  IT' high,  20"  long,  1014"  deep,  overoll. 

WEIGHT:  Approximately  50  lbs. 


Cotafog  on  request 


MANUFACTURERS  OF 
Sttmtird  Si(iiH  Bentrators 
PiiiTt  CwMratort 
FM  SignH  GtMrators 
S<l«ara  Wara  Gamrators 
Vacuom  Tuba  Voltmatara  ^ 

UHF  Radio  Noisa  A  Fiald 
Strantth  Matan 

Capacity  Bridgas 
Magohm  Matars 
Pbasa  Saguanca  locators 

Talaviaioa  and  FM  Tatt 
Equipmant  ^ 
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craft  radio  operators  and  23,482 
were  taking  other  courses  in  radio 
and  communications.  An  additional 
335  veterans  were  taking  on-the- 
job  training  under  the  G.  1.  Bill.  125 
as  radio  operators  and  210  as  work¬ 
ers  in  the  field  of  radio  and  phono¬ 
graph  manufacturing. 

Eligibility  for  G.  I.  Bill  training 
consists  of  (1)  active  military  serv¬ 
ice  some  time  between  Sept.  16. 
1940  and  July  25,  1947;  (2)  serv¬ 
ice  of  at  least  90  days,  or  a  dis¬ 
charge  for  a  service-connected  dis¬ 
ability  if  released  before  90  days 
■service;  and  (3)  a  discharge  under 
conditions  other  than  dishonorable. 

For  Public  Law  16.  requirements 
are  ( 1 )  military  service  between 
and  1940  and  1947  dates;  (2)  a  di.s- 
charge  other  than  dishonorable; 
(3)  a  compensable  service-con¬ 
nected  disability;  and  (4)  V.A's  de¬ 
termination  that  training  is  neces¬ 
sary  to  overcome  a  handicap. 


Railroad  Radi«»  ProgreisH 

System-wide  railroad  radio  com¬ 
munication  was  recently  demon¬ 
strated  by  the  Chicago,  South  Shore 
and  South  Bend  R.  R.  The  primary 
purpose  in  covering  the  entire  77- 
mile  operating  area  between  Ken.s- 
ington.  Ill.,  and  South  Bend,  Ind., 
was  to  facilitate  service  and  mainte¬ 
nance  operations  along  the  road  and 
to  provide  instant  communication 
with  any  of  the  railroad’s  mobile 
units  in  case  of  emergency. 

The  vhf  .system  demonstrated  was 
planned  and  developed  by  the  South 
Shore  engineering  department  in 
cooperation  with  the  Bendix  Radio 
Division  of  Bendix  Aviation  Corp. 
It  solved  the  problem  of  greater 
coverage  by  installing  remotely-con¬ 
trolled,  unattended  relay  stations. 
The  relay  stations,  strategically 
located  so  that  their  service  areas 
overlap,  receive  and  transmit  mes¬ 
sages  automatically.  Twc  separate 
frequencies  provide  dual-channel 
operation. 

The  central  operating  office  and 
mobile  units  can  communicate  with 
each  other  without  the  use  of  relay 
stations  within  a  15  to  20  mile 
radius.  Mobile  units  up  to  30  miles 
apart  can  communicate  through  the 
relay  stations.  For  greater  dis¬ 
tances  communication  betwen  mo- 
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bile  units  can  be  manually  relayed 
by  the  dispatcher  situated  at  the 
line’s  half-way  mark. 

BUSINESS  NEWS 

Lenkubt  Electric  Co.,  San  Carlos, 
Calif.,  has  incorporated  a  sub¬ 
sidiary  company  with  its  plant  at 
V’ancouver,  B.  C.,  to  be  known  as 
Lenkurt  Electric  Co.  of  Canada, 
Ltd. 

American  Television  Inc.,  Chi¬ 
cago,  Ill.,  manufacturers  of  cathode- 
ray  tubes,  recently  began  the  manu¬ 
facture  of  direct-view  television 
receivers. 

Battelle  Institute,  Columbus, 
Ohio,  recently  completed  a  new 
laboratory  area  and  enlarged  its 
electrical  engineering  staff  to  pro¬ 
vide  adequate  facilities  for  com¬ 
panies  not  equipped  to  conduct  re¬ 
search  on  complex  electrical  engi¬ 
neering  problems. 

Atwater  Television  Co.,  has 
moved  to  new  and  larger  quarters  I 
at  360  Furman  St.,  Brooklyn,  N.  Y., 
to  increase  production  of  large- 
screen  television  sets. 

Radio  station  KUSN,  an  inde¬ 
pendent  a-m  and  f-m  station  in  San 
Diego,  Calif.,  recently  purchased 
KYOR  and  has  switched  to  the  lat¬ 
ter’s  fre<iuency  of  1,130  kc  as  well 
as  its  construction  permit  for  day 
and  night  operations  at  5,000  watts. 
KUSN  also  has  applied  for  a  change 
of  call  letters  to  KSDO. 

ISOLANTITE  Mfg.  Corp.  has  moved 
from  Lyndhurst,  N.  J.,  to  its  new 
plant  in  Stirling,  N.  J.,  enlarging 
its  production  capacity  for  steatite 
products  and  porcelain  insulators. 

Jensen  Mfxi.  Co.,  a  subsidiary  of 
the  Muter  Co.,  Chicago,  Ill.,  has  pur¬ 
chased  the  fixed  assets  and  inven¬ 
tory  of  Radio  Speakers,  Inc.,  Chi¬ 
cago,  from  Emerson  Radio  & 
Phonograph  Corp.,  New  York  City. 

PERSONNEL 

J.  Grayson  Jones,  formerly  chief 
engineer  of  Peyton  Television,  has 
been  appointed  chief  engineer  of 
Conrac,  Inc.,  Glendora,  Calif.,  tele- 


NOTHELFER 

Custom  Built 

TRANSFORMERS 


Past 

Performance 


Over  25  years'  experience  in  the  manu¬ 
facture  of  specials  at  cost  that  com¬ 
pares  favorably  with  standard  types. 
Built  in  quality  proved  by  years  of  ac¬ 
tual  use. 

From  lOVA  to  300  KVA  Dry-Type 
only.  Both  Open  and  Encased.  1,  2, 
and  3  Phase.  15  to  400  Cycles. 


NOTHELFER 

WINDING  LABORATORIES 

9  ALBEMARLE  AVE.,  TRENTON  3,  N.  J. 


Proved  by 


Automatic  Frequency  Response  Recorder 

This  recorder  is  specifically  designed  to  plot  fully  automatic* 
ally  frequenc>  response  characteristics  of  electro*acoustical 
and  electronic  devices.  Other  typical  applications  are  the 
recording  of  sound,  noise  and  vibration  in  conjunaion  with 
or  without  analyzers;  the  recording  of  beam  patterns,  di¬ 
rectional  properties  of  transducers  and  subjective  loudness. 


SPtCinCATIONS: 
SCALE  RANGES:  0-20.  0-40. 
0-50.  0-60.  0-80  db,  Linear. 
Square  Root,  or  Phon  Potenti¬ 
ometer. 

RECORDING  CHART;  5"  wide 
paper,  4"  recording  width.  15 
diderent  charts  available. 
SENSITIVITY:  10  mv.  for  bot¬ 
tom  scale  deflection,  200  mv. 
full  scale  for  linear  scale  range. 
ACCURACY :  Static  accuracy 
of  full  scale. 


INPUT:  10.000  ohms  to  poten¬ 
tiometer. 

RECORDING  METHOD:  Ink 
ruing  by  means  of  inter¬ 
changeable  ink  siphons. 

EREQl  ENCY  RESPONSE:  20- 
fO.OOO  c.p.s.  :tl  db;  has  a 
useful  range  to  200,000  c.p.s. 
CHART  SPEEDS;  Equipped 
with  a  two-speed  drive  for 
either  a  2:1  or  4:1  reduaion. 
A  great  variety  of  chart  speeds 
available. 


DIRECTION  OF  RECORD¬ 
ING:  Motor  is  reversible,  per¬ 
mitting  recording  in  either 
direction. 

GFARINCi  TO  Al’XILIARY 
EQUIPMENT:  A  drive  shaft  is 
accessible  from  tbe  front  panel 
for  connecting  to  oscillator  or 
analyzer.  Any  available  oscil¬ 
lator  or  vLave  analyzer  can  be 
Lonneaed  to  the  recorder  by 
means  of  a  LINK  UNIT. 


Dtscriptive  litetature  mailed  upon  utiuest. 


slotted  for  RACK 
ING.  12"  deep. 


MOL 


r>i’si/(ni  rs  ami  MaiiHfacturen  of  Graphic  Rcrorticrs 

SOUND  APPARATUS  COMPANY 'T'?® 

Instruments  Engineered  for  Individual  Recfuirernents 
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vision  receiver  and  component 
manufacturers. 


I^ecia/isfs  in  custom-bu.lf, 

ELECTRON  TUBE  MAClilN 


lloss  Gksskorp  has  been  promoted 
from  etiKineerinK  specialist  in 
cathode-ray  tubes  to  chief  engineer 
for  the  television  picture  tube  di¬ 
vision  of  Sylvania  Klectric  Products 
Inc.,  Seneca  Falls,  N.  Y. 


KAHLE  CUSTOM  BUILOS  mu 
chines  to  moke  the  exact  tubes 

you  require— from  big  20  inch 
ers  to  tiny  sub  miniature— bom 

laboratory  types  to  those  tor 
high  speed  production  Kohle 
puts  eoch  unit  through  exhous 
t„e  trial  runs  in  our  plant  ti 
assure  trouble  tree  operation  ii 
yours. 

31405  Cothode  Roy 
%ealin9  Mochine 

,...,..4,  rof  seoling  up  to  12Vs 


Tl.  Goislord 


S.  A.  Scbolkunoii 


Skrcki  a.  Schei.kunokk  of  Bell 
Labs  has  been  awarded  the  Stuart 
Ballantine  Medal  of  the  Franklin 
Institute  in  Philadelphia  for  his 
outstanding  contributions  to  the  ex¬ 
tension  of  the  electromagnetic  wave 
theory. 


ConrulfofionJ  invited 
SMid  tor  our  new  cofi 


New  Jersey 


1309  Seventh  Street, 


H.  S.  OSBOR.NK,  chief  engineer  of 
the  American  Telephone  and  Tele¬ 
graph  Co.,  has  been  elected  chair¬ 
man  of  the  ITiited  States  National 
Committee  of  the  international 
Klectroter-hnical  Commission. 


Kobert  G.  BRECKENBRllHiE,  form¬ 
erly  assistant  professor  of  electrical 
insulation  at  MIT.  was  recently  ap¬ 
pointed  to  the  stair  of  the  National 
Bureau  of  Standards  to  take  charge 
of  a  special  study  on  the  electrical 
properties  of  semiconducting  mate¬ 
rials. 


Virgil  H.  Disney,  formerly  an 
assistant  section  head  in  research 
at  the  airplane  division  of  the  Cur- 
tiss-Wright  Corp.,  Dayton,  Ohio, 
has  been  named  a  supervisor  of 
electronics  at  Armour  Research 
Foundation  of  Illinois  Institute  of 
Technology. 


WAVK(il  II)K  TEST  equipment  for  use  between  2600  and 
39.50  me;  by  3  by  O.OSO  in.;  RG-48/r  waveguide  with 
L'G-53/l'  flanges.  These  and  special  units  for  early  delivery. 


OSIandine-wave  detector. 

Precision  ground  for  con¬ 
tinuing  accuracy  Belter  than  1 
per  cent. 


O  Termination  Average  pow¬ 
er  1  watt,  peak  1  kw;  vswr 
less  than  1.05.  2600  to  .'WOO  me. 


Warren  S.  .Master  was  recently 
promoted  from  rectifier  engineer  to 
chief  engineer  of  the  Ftichardson- 
Allen  Corp..  New  York  City,  manu¬ 
facturers  of  selenium  rectifiers. 


©Co-ax  waveguide  transition. 

Connectorless  type  for  RG- 
.5  'U,  RG-8,  U.  or  RG-21/U  flexible 
cable;  vswr  less  than  1.25,  2700  to 
■1200  me. 


O  Variable  attenuator.  Atten- 
nuation  0  5  to  10  db;  vswi 
less  than  1  1,  2600  to  .'5400  me. 
average  power  1  watt,  peak  1  kw 


Victor  H.  Corey,  formerly  super¬ 
visor  of  research  and  development, 


aHHoviatvH 
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SMALL  PARTS 

rilamenU,  anodai.  lupporli,  iprinq*.  clc. 
for  electronic  lubes.  Small  wire  and  Hat 
metal  iormed  parts  to  your  prints  tor  your 
assemblies.  Double  pointed  pins.  Wire 
straightened  and  cut  diameter  up  to  'i-ineb. 
Any  length  up  to  12  feel. 

LUXON  fishing  tackle  accessories. 

Inquiries  will  receive  prompt  attention. 

ART  WIRE  AND 
STAMPING  GO. 

227  lOgh  SL  Nework  2.  N.  I. 


I  Pioneer  in  Hadio  Engineering  Inslrurtion  Since 

APiTOL  Radio  Engineering  Institute 


in  Arrrediled  Terhnical  Inslilnte 


ADVANCED  HOME  STUDY  AND  RESIDENCE 
COURSES  IN  PRACTICAL  RADIO-ELECTRONICS 
AND  TELEVISION  ENGINEERING 


REGISTRAR 

I6TH  AND  PARK  ROAD,  N.VY. 
WASHINGTON  10.  D.  C. 


Specify  Teleflight  Instruments 
Write  for  descriptive  bulletin 

ENGINEERING  PHYSICS  DIVISION 

^AtcUic  ^rtadeAr,  Sjne, 

North  Tonawanda,  New  York,  U.  S.  A. 


MINIATURE 

ELECTRICAL 

TRANSMITTERS 


O  Fully  temperature  compensated 


O  The  most  RELIABLE  precision  instru¬ 
ments  employing  strain  gage  elements 
ever  constructed  for  industrial  and  air¬ 
craft  opplicotions 


e  CUSTOM  INSTRUMENTATION 
e  ACCELEROMETERS 


e  ALTIMETERS 
e  AIRSPEED  TRANSMITTERS 
e  PRESSURE  TRANSMITTERS 


What  Makes  A 
Mailing  Click? 


#  Advertising  men  agree 
— fhe  Ilif  /$  more  that)  half 
the  story. 

McGraw‘HIH  Mailing 
Usf%,  used  by  leading  manu¬ 
facturers  and  industrial  serv¬ 
ice  organizations,  direct 
your  advertising  and  sale* 
promotional  efforts  to  key 
purchasing  power.  They 
offer  thorough  horizontal 
and  vertical  coverage  of 
major  markets,  including 
rew  personnel  and  plants. 
Selections  may  be  made  to 
ht  yojr  O'*")  special  require¬ 
ments. 

New  names  are  added 
to  every  McGraw-Hill  list 
dally.  List  rev/sions  c^re 
made  on  o  twenty-four  hour 
bash.  And  all  names  ore 
guaranteed  accurate  within 
two  per  cent. 

In  view  of  present  day 
difficulties  in  maintaining 
your  own  mailing  lists,  this 
efficient  personalized  service 
is  particularly  Important  in 
securing  the  comprehensive 
market  coverage  you  need 
and  want.  Ask  for  more 
detailed  information  today. 
You'll  probably  be  surprised 
at  the  low  over  all  cost  and 
the  tested  effec^/veness  o/ 
these  hand-picked  selections. 


\  McGraw-Hill  Publishing  Co.,  Inc. 

DIRECT  MAIL  DIVISION 

330  WEST  42nd  ST. 

NEW  YORK  18,  N  Y. 
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(Harstord 


CathD^e  Ray  Oscillojtraph  sIioaa  n 
pcrtDrmance  of  ni'xliiicd  potentio¬ 
meter  after  one  million  cycles  or  two 
million  sweeps  of  PALINTY 
contaa  over  wire.  The  initial  error 
was  reduced  to  ±.  .\2'f  and  this 
linearity  was  maintained  thr<»u>:houi 
the  test. 


179  ILM  ST.  •  HXRIHinil  I,  rU'«%. 

si*H:i\Lisrs  i\  run;iniis  metai 
METALLlllUiV  SINCE  I«I2 


into  600  Ohms. 
Circuit: 

unbolonced. 
Attenuators:  10x10, 
10x1  A  5x0.2  db. 
load  carr.  cap.: 

Transm.  sect.  1  w. 
Lead  section  10  w. 


A  precision  Gain  Set  with  specially  developed 
wiring  that  permits  no  troublesome  leakage 
and  provides  improved  frequency  character¬ 
istics.  Available  completely  assembled,  oi 
in  kit  form — which  permits  the  sole  of  a  high 
accuracy  instrument  at  a  low  price. 


WRITE  FOR  DESCRIPTIVE  BULLETIN 


D.  L.  Benedict  H.  lacobt 


Harold  Jacobs,  formerly  with  Syl- 
vania  Electric  Froduct.*i,  Inc.,  has 
joined  the  Thermionics  Branch, 
Signal  Corp.s  Engineering  Labora¬ 
tories,  Belmar,  N.  J.  He  is  in  charge 
of  tube  proce.s.sing  re.^earch  and  de¬ 
velopment. 


L.  E.  Record,  formerly  supervisor 
of  the  tube  development  laboratory, 
has  been  appointed  supervisor  of 
the  tube  development  and  testing 
laboratories  of  the  Tube  Division. 
General  Electric  Co.,  Schenectady, 
.\.  Y. 


Improved  Wiring  Eliminates  Leakage 


Royal  C.  Bekcvall,  after  11  years 
as  assistant  to  the  vice-president  in 
charge  of  engineering,  has  been 
named  engineering  manager  of  in¬ 
dustrial  products  at  W’estinghonse 
Electric  Corp.,  Pittsburgh,  Pa. 

Leo  L.  Beranek,  associate  profes¬ 
sor  of  engineering  at  MIT,  was 
awarded  a  grant-in-aid  by  the 
Dept,  of  State  to  lecture  on  electro¬ 
acoustics  at  the  Institute  of  Radio 
Technology,  Buenos  Aires,  during 
the  summer  months. 


TYPE  12AT  &  TYPE  12ATK  (KIT) 

TRANSMISSION  MEASURING  SET 


1\EY 

Precious  Metals 
in  Industry 


Q^OO 


IIItEATLV  IMI'HIIVEII  IIXEAIIITV  UITII  I'ALI^EY 
llltllSH  niXTAl’TS 

Results  of  life  tests  on  nitkel-eliromc  wire-wound 
potentiometers,  using  eontacts  of  PALIN’IA’  in 
comparison  with  phosphor  bronze,  showed  greatly  im 
proved  linearity  maintained  through  longer  service 
life.  If  you  h.ivc  this  or  similar  contact  problems  \\  rite 
or  call  our  Research  Department  for  detailed  test  data. 
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has  been  appointed  manager  of  the 
engineering  physics  division  of 
Fredric  Flader,  Inc.,  North  Tona- 
wanda.  New  York. 

Alfred  O.  C.  Nier,  first  man  to  iso¬ 
late  uranium  235,  has  become  asso¬ 
ciated  with  Minneapolis-Honeywell 
Regulator  Co.  on  a  consulting  basis 
to  assist  in  research  on  supersensi¬ 
tive  mercury  switches. 

Donald  L.  Benedict,  during  the 
last  year  a  special  consultant  to 
Raytheon  Mfg.  Co.  working  on 
microwave  tubes  and  dielectric 
heating  for  specialized  applications, 
has  been  appointed  assistant  chair¬ 
man  of  the  department  of  electrical 
engineering  of  Stanford  Research 
Institute,  Stanford,  Calif. 
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TUNGSTEN 

WIRE 


•  From  .0004"  to 
.00015"  diameter 
and  even  smaller 


SIGMUND  COHN  CORP, 


NEW  BOOKS 


El«‘<‘tronio»  Manual  for 
Ratlin  Engineers 

By  Vin  Zeluff  and  .Iohn  Makkis. 

Hook  Co.,  hir..  Sex- 
York,  S.  1949,  879  itoyeH,  $9.')0. 

This  book  of  nearly  900  paijes  con¬ 
tains  289  articles  selected  by  the 
autliors  from  issues  of  Klectronics. 
The  paife  size  is  the  same  as  in  the 
periodical. 

The  authors  ha%'e  wisely  not  pone 
i)ack  of  1940  in  selecting  their  ma¬ 
terial  and,  as  a  matter  of  fact,  there 
are  relatively  few  reprinted  that 
appeared  earlier  than  1944.  Thus, 
this  volume  contains  only  modern 
material.  The  articles  selected  are 
of  a  practical  nature,  of  primary 
interest  to  engineers,  and,  in  gen¬ 
eral,  with  little  mathematical  con¬ 
tent. 

Kven  if  one  carefully  keeps  his 
Ki.ECTRONirs  month  by  month  and 
remembers  that  a  particular  article 
was  published  a  few  years  back, 
that  reference  is  usually  difficult  to 
find  without  scanning  a  consider¬ 
able  number  of  indices. 

The  extent  of  the  cross  refer¬ 
encing  in  the  index  of  this  book  is 
indicated  by  the  fact  that  it  has 
approximately  1,200  entries  or 
better  than  four  references  to  each 
article. 

The  Table  of  Contents  is  divided 
into  16  groups  including,  as  ex¬ 
amples,  such  divergent  subjects  as 
antennas,  components,  tubes,  pro¬ 
duction,  microwaves  and  d-c  ampli¬ 
fiers.  In  addition  to  these  several 
aids  in  finding  a  desired  reference, 
there  is  an  author  index. 

A  collection  of  reprinted  articles 
of  this  sort  has  a  further  advantage 
over  a  text  prepared  by  one  or  a  few 
authors.  Each  title  is  accompanied 
by  a  sub-title  that,  for  quick  refer¬ 
ence,  gives  a  further  insight  as  to 
the  information  that  follows. 

In  this  book,  it  is  the  authors  in- 
I  dividually  and  collectively  that  de¬ 
termine  the  quality  but  in  this  case 
the  two  compilers  deserve  much 
I  credit  for  the  selection  of  articles, 
I  their  grouping  and  the  excellent 
index. 

This  volume  forms  a  sort  of  com¬ 
panion  book  to  “Handbook  of  In¬ 
dustrial  Electronic  Circuits”  gotten 
out  by  the  same  publisher  and 
authors  last  year.  The  present 


VOITS 


This  instrument  permits  voltage 
readings  on  AC  or  DC  circuits  of 
very  high  resistance.  The  only  cur¬ 
rent  drown  is  the  very  small  leak¬ 
age  current  and  a  very  low 
capacitance  current  on  AC  circuits. 
Very  useful  for  the  many  high  vol- 
toge— low  current  circuits  employed 
in  nuclear  research.  Available  with 
full  scale  voltages  ranging  between 
300  and  3500  volts.  Special  lab¬ 
oratory  instrument  available  with 
full  scale  reading  of  150  volts.  Full 
scale  capacitance  ranges  from  8 
mmfds  for  the  3500  volt  model  to 
100  mmfds  for  thp  150  volt  instru¬ 
ment.  Magnetic  damping.  2V^"dial. 
Write  for  complete  specifications. 


•  Accurate,  uniform 
ond  smooth 


•  Also  available  in 
Molybdenum  and 
other  metals 


Write  for  details  and 
List  of  Products 


FERRANTI  ELECTRIC,  INC. 

30  RocWfelUr  Ptaso  •  N«w  York  20.  N.  Y. 

FERRANTI.  LT0.«  Hollinwood.  England 
FERRANTI  ELECTRIC.  LTD..  Toronto,  ConnHn 
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volume  also  deserves  a  comment 
made  about  the  other  volume  that 
“one  article  alone,  available  when 
needed,  can  justify  a  place  for  this 
book  on  an  en^rineer's  desk.”-  -\V.  C’. 
Whitk,  Klrctronirx  Kntnnrcr.  Re- 
‘1‘atTh  Lnhoratonf,  (it  ut  ral  KU  rfrir  \ 
Co..  Srhfvrrtnilif.  .V.  Y.  | 

Eleklronenslralil- 

Os/.illo^raphcii 

By  Paul  E.  Klkin.  Weidmann  Pub. 
Co.,  Rrrliv,  1948,  210  papen.  PM  19. 

This  German-lanpuaire  book  treats 
the  subject  of  cathode-ray  oscillo¬ 
scopes.  Main  chapters  cover  the 
cathode-ray  tube,  power  supply,  de¬ 
flection  system,  brijrhtness  control, 
amplifiers,  sweep  circuits,  repre¬ 
sentation  of  multiple  phenomena, 
photoeraphic  recording,  and  con¬ 
struction  and  operation  of  complete 
oscillo.scopes.  There  are  many  sub¬ 
chapters  with  useful  graphs  and 
formulas.  The  author  endeavored 
to  give  a  working  knowledge  o' 
c-r  tubes,  and  associated  circuits, 
with  most  of  the  space  being  de¬ 
voted  to  the  subject  of  amplifiers. 
The  book  fulfills  this  aim.  although 
certain  chapters  such  as  those  on 
i.iuctron  lenses  and  c-r  tube  con- 
•‘truction  are  treated  ton  sketchily, 
tithe*-  chapters  include  too  much 
detailed  information,  as  on  stem 
moontinir  of  electron  guns  and  on 
rectification.  The  book  recpiires  a 
Loiod  knowledge  of  the  German 
'amriiage  tj.aufzeit  —  transit  time; 
Summer  buzzerl.  It  is  regret¬ 
table  that  the  book  is  confined  to 
the  German  art  and  omits  refer¬ 
ences  to  important  foreign  litera¬ 
ture.-  R.  R.  .Stkinukiu;.  Reminqinn 
Rond  hir.,  Rouf)i  \orii-alk.  Conn. 

M  irrc»  Waves  an<l  ^  avj* 

I  (Guides 

Bv  n.  M.  Baki.ow.  Prof,  of  Rl<  c.  Rot)., 
Cvirrr.'tity  College,  t,oiidoti.  Pover 
I'ohlirnlioiiK.  hir.,  \eir  York,  1919. 
122  pogefi,  $1.9.'>. 

The  OPEN’ING  chapters  of  this  well- 
*  illustrated  little  book  provide  an  ap¬ 
proach  to  waveguide  modes  through 
I  familiar  conventional  transmission 
line  concepts.  The  following  mathe¬ 
matical  analysis  of  electromagnetic 
fields  in  guides  is  then  (piite 
,  straightforward,  and  is  comparable 
in  many  respects  to  ordinary  tran.s- 


Spectrum  Analysis 

from  AF  to  UHF 

Faster  and  Simpler  with  these 

Panoramic  Instruments 


Whether  vour  problem  is  investigation  of  noises 
vibrations,  harmonies,  characteristics  of  AM.  FM 
or  pulseU  siicniil-  .  oscillation-  cross  modulation 
transmission  chararteristics  of  lines  and  filters. 
mtinitonnK.  te.e;:ieterini{  or  unv  phemimt'na  re¬ 
quiring  spectrum  analy.sis.  these  i>anommic  in 
struments  will  help  collect  information 
easier  and  more  economfcally  l.y  automatically 
visualizini;  spectral  content. 


Panoramic  Sonic  Anotyier  AP*V 
Complete  Audio  Waveform  Analysis  in 
One  Second 

P.ecoitnircd  as  THE  practical  answer  for  analvr 
ns  waves  of  ramlom  or  static  character,  ih* 
AP-1  automaticallv  si'parates  and  measures  com 
plev  wave  components  in  only  one  second.  Di 
rect  reading. 

Frequency  Range:  40-20.000  c  p  s  .  log  scale 
Input  Volta»;»  Ranne:  ^00  pV-riOOV. 

Voltage  Scale:  linear  and  two  detude  log.  60  db 


Panorumic  Uitrosonic  Analyzer 
Entirely  New  for  Uitrosonic  Studies 

An  invaluable  new  direct  reading  instrument,  the 
SF.-7  enables  o' rr'iM  nbs«*rv:itmn  of  the  ultra 
sonic  spectrum  or  verv  highly  detaiU-d  examina¬ 
tion  of  any  selected  narrow  spectrum  segment 
Frequency  Range:  2KC-300  KC.  linear  scale. 
Scanning  Width:  Continuously  variable,  200  KC 
to  zero. 

Input  Voltage  Range:  1  mV-SOV. 

Amplitude  Scale:  linear  and  two  decade  log. 


'  '  SB-8 

Panalyzor  Panadaptor  for 
RF  Spectrum  Analysis 

l.ong  arcept«v!  as  the  simplest  and  fastest  means 
of  ob»*er\'ini:  segments  of  th«*  RF  Sficctrum  Pan- 
ailaptor  units  operate  with  sufierheterodyne 
receivers,  which  tune  in  the  segment  to  tn* 
examined  Panalyzors  use  an  external  signal 
generator  for  this  jiurpese  and  have  a  flat  am¬ 
plitude  restHinse  for  determining  relative  levels 
of  signals. 

Both  are  available  in  over  a  dozen  standanf 
models  and  types  differing  in  Maximum  Scan¬ 
ning  Widths  ranging  from  fiOKC  t<i  20MC.  con 
tinuouslv  variable  to  zero  Signal  Resolution 
Capabilities  from  250KC  down  to  100  CPS. 
Writ0  Now  for  Complete  Technical  Data 
See  these  instruments  demonstrated  at  the 
National  Clactronics  Conference.  Booth  No.  5 


PANORAMIC.r^. 


RROIO  PRODUCTS  l>c 
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M.ACN  1 

,  colder  I 

L  magnetic  tat  of  ‘  I 

L  M  AV.n"voK1>E>‘- » 


NEW  WORDS 
HAVE  BEEN  ADDED 
to  the 

BROADCASTING 

DICTIONARY 

New  words  are  easy  to  coin,  but  it  takes 
popular  acceptance  to  give  them  life 
That's  why  you  re  hearing  so  much  about 
••MAGNECORDER."  MAGNECORDED."  and 
“MAGNECOROING  ' 

MAGNECORDER 

The  Only  Tape  Recorder  Featuring 
Unit  Construction 

The  several  elements  that  make  up  the 
Magnecorder  are  available  as  individual 
units.  Buy  only  those  you  need.  Combine 
them  or  carry  them  where  you  need  them 
as  you  need  them 

MAGNECORDED 

Proven  Highest  Broadcast  Baality 

Thousands  of  hours  of  unexcelled  perfor¬ 
mance  in  radio  stations  and  recording 
studios  throughout  the  world  have  proved 
Magnecord  portable  and  studio  equipment 
to  be  the  finest.  Now  you  can  see  actual 
PROOF  of  Magnecord  equipment  s  supen- 
orify.  Don't  delay.  See  how  a  Magnecorder 
can  improve  your  recordings  today! 


ANOTHER  MAGNECORD  FIRST 


The  new,  completely  portoble  Copyright 
Mognocerder  FT6>JA  produces  1949 
truly  omoting  professionol 

ficotions.  W,...  to.  spec.  $499^50 


.  INC. 

'  '  CHICAGO 

Office  —  360  North  Michigan  Avenue 
Flint  -  222  W  Ohio  St. 

World's  Largest  and  Oldest  Mofsutactvrers 
of  Professionol  Magnetic  Jtecordors 


FOR  PUBLIC 
ADDRESS,  RADIO, 

and  kindred  fields, 

JONES  st?,?s 

PLUGS  s  SOCKETS 


of  proven  quality! 


WIDE 

BAND 


CicKh  MIg  Of* 

1026  SOUTH  HOMAN  AVI.  CHICAGO  24,  M. 


TELEMARK  ELECTRONICS  CORP-325  TROY  AVE- BROOKLYN  13,  N.Y. 


FORMVAR  -  FORMEX  -  ENAMEL 

INSULATION 
STRIPPED  CLEAN  , 
IN  SECONDS/ 


ENGINEERS 


Dalmo  Victor,  one  of  America’s 
foremost  manufacturers  of  air¬ 
borne  radar  equipment,  has  open¬ 
ings  on  the  staff  for  engineers 
experienced  in  design  of  intri¬ 
cate  mechanisms  and  microwave 
transmission  lines. 

If  you  arc  an  electrical  or  me¬ 
chanical  engineer  with  high 
qualifications,  interested  in  as¬ 
sociating  yourself  with  a  team  of 
top-flight  engineers  and  physi¬ 
cists,  then  here’s  a  career  oppor¬ 
tunity  you  should  investigate. 

Mail  details  of  education  and  techni¬ 
cal  background  to  WILLIAM  F. 
GATES,  Chief  Ingineer 


1.  Dip  wire  in  X-VAR  for  3  seconds,  then  withdraw. 

2.  Expose  to  air  and  watch  coating  disintegrate. 

3.  Wipe  wire  clean.  Whole  operation  takes  a  matter  of  seconds. 


X-VAR  is  non-corrosive  and  does  not  creep.  Now  in  use  by  leading 
manufacturers  of  electrical  products.  Write  for  FKBt  SAMPLt  for  testing. 


Manufacturers  of  Airborne  Radar 
Antennas 

SAN  CARLOS,  CALIFORNIA 


FIDELITY  CHEMICAL  PRODUCTS  CORP. 

472  FRELINGHUYSEN  AVE.  NEWARK,  5,  N.  J 


FREE;  32,000  RESISTORS*  These  Kits 
ar«  in  use  by  industrial,  design, 
and  research  labs.;  colleges;  ^ 

trade  schools;  amateurs. 


YOU  CAN  REDUCE 
COSTS  ON  YOUR 
PRESENT  PRODUCTS 

with  the  Old  of  Conducting  Ro- 
tistonco  ond  Mognotic  cootingt. 

You  do  not  htvo  to  iwlteli  eomolotoly  to 
printod  circuit!  to  roollco  port  of  tMtr  tavlnot. 
Your  prosont  product  doclini  coo  OoooOt  from 
broth  or  iproy.ippMod  conduetino  ond  roolctonco 
coatintt.  A  fow  dabt  or  ihert  pointed  or  aprpyod 
linoc  may  ta«o  you  ponnioa  and  dimea  on  ovory 
unit.  *Curront  utoa  aro  for  thiotdmt.  alimlna* 
tion  of  roilttora  and  wirao.  sroundinp  of  ctatic 
rharpoa.  incroaiinp  coil  and  conductor  indoctanen. 
aad  many  other*. 

00  THIS: 

1.  Order  one  of  our  convenient  S2I  KHe  of  air* 
dryinp  conductinp  and  reeiitanco  painta. 

2.  Uie  it  to  simplify  your  circuite  or  to  malia 
complote  eiperimental  printtd  eireolta. 

3.  Tell  us  what  hind  of  paint  you  will  nood  In 
ouontity.  Wo  will  eupply  It. 


Socket 


New  Buffalo,  Michigan 


5'OSCILLOSCOPE 


2  BANDWIDTH  10  cycles  to  2  MC  (}  06  Dowr) 
SENSITIVITY  .06  RMS  Volts/inch 
•  Hor.  Amp.  2  cycles  to  500  kc 
e  Hor.  Amp.  Sensitivity  .15  RMS  Volts/inch 
•  Decade  Attenuators  (Frequency  Compensoted) 

MEGACYCLES  •  Direct  Connection  to  Deflection  Plates 

•  Z  Axis  Input  •  Colibrotion  Test  Signal 
IDEAL  FOR  TV  WORK— CUTS  EQUIPMENT  COSTS 
A  QUALITY  INSTRUMENT— AN  AMAZING  LOW  PRICE 
Vert.  Amp.  I-6SN7.  I-6AC7,  2.6AG7,  Hor.  Amp.  #4  J  A  CA 
2-6SN7,  SCPI  CR  tube  SYS  and  2x2.  Cosed  in  bom-  )  I  71  U.uU 
mertone  grey  cabinet,  complete  with  instructions.  I 
GUARANTEED  MODEL  SO  ■  ■  Wr.O.B. 


cockle  ona> 


,  full  informo- 
oo  complele 
of  Jones  Bec- 
,,  Connecting 


minol  Strip*- 
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Designers  of  microwave  transmission 
equipment  are  now  taking  full  advantage 
of  the  flexibility  of  WAVEFLEX  flexible 
waveguides  without  sacrificing  any  of 
the  Qc/vonfoges  of  rigid  waveguides. 
As  a  result,  design  problems  are  greatly 
simplified  WAVEFLEX  waveguides  offer 
lower  attenuation  loss,  excellent.impedance 
match,  and  exlreme  flexibility  without  loss 
of  efficiency. 

Standard  WAVEFLEX  flexible  wave¬ 


guides  are  made  in  accordance  with  )oint 
Army-Navy  specifications  We  will  gladly 
work  with  you  in  developing  special  Wave¬ 
guides  to  serve  in  special  applications 
Literature  on  request 
Titetlei  Inc..  410  frelinchuysen  Ave..  Newark  S.  N.  J 


STANDARD.. 


Stands  for  Quality 

Low  Frequency  Crystal  Units 

A  special  process  has  been  developed  to 
overcome  fragility  and  give  sturdiness 
to  this  STANDARD  unit.  Range — 200 
to  1200  kc.  CT  and  DT  cut.  Hermetically 
sealed  and  filled  with  dry  nitrogen. 
Good  stability  over  wide  temperature 
range.  Meets  government  specifications. 
Write  or  wire  for  additional  informa- 


H"e  are  hi  a  position  to  make  prompt  delivery. 


CARLISLE,  PA. 


NtW  BOOKS  (continwd) 

i  mis.sion  line  theory,  with  the  coax- 
'  ial  cable  serving  as  the  common 
meeting  ground  of  waveguide 
modes  and  the  simple  transverse 
electromagnetic  wave. 

In  his  nomenclature,  the  authoi 
I  has  adopted  the  practice  of  the  tele¬ 
communications  engineer  when 
dealing  with  transmission  along 
wires,  by  taking  the  x  axis  in  the 
direction  of  propagation  of  the 
wave,  whereas  most  authors  use  the 
z  axis  for  the  direction  of  propaga¬ 
tion. 

A  final  chapter  on  microwave 
measurements  and  applications  de¬ 
serves  commendation  for  the  qual¬ 
ity  and  number  of  illustrations  of 
specific  applications.  For  its  price, 
this  book  is  definitely  a  bargain  to 
student  and  engineer  alike. — J.M. 


Electronit'olianical 
Transducers  and 
Wave  Filters 

By  W.  P.  Mason,  Bell  Telephone  Lab¬ 
oratories,  Inc.  D.  Van  Nostrand  Co., 
Inc.,  New  York,  2nd  edition,  1948,  419 
pages,  $6.00. 

Although  a  second  edition,  this 
book  incorporates  88  pages  of  im¬ 
portant  new  material  that  has 
entered  the  art  of  designing  trans¬ 
ducers  during  the  war.  For  ex¬ 
ample,  the  gyroscope,  although  long 
used  in  automatic  pilots  but  only 
recently  generally  appreciated,  is 
treated  as  a  circuit  element.  A 
number  of  additional  topics  on 
propagating  and  filtering  acoustic 
waves  have  been  introduced.  Crys¬ 
tals  and  techniques  used  in  such 
applications  as  sonar  are  discussed. 
A  paragraph  on  mercury  illustrates 
how  its  high  impedance  suits  it  for 
use  with  crystals  in  wideband 
.systems. 

As  a  matter  of  publishing  ex¬ 
pediency  the  new  material  has  been 
printed  at  the  back  of  the  book  but 
numbered  so  it  fits  in  with  the  con¬ 
tent  of  the  first  edition.  It  follows 
the  .same  pattern  of  basic  analysis 
that  characterizes  the  old  material. 
For  the  graduate  student  and  re¬ 
search  engineer  this  book,  first  pub¬ 
lished  in  1942,  presents  a  unified 
I  and  fundamental  approach  to  sev- 
j  eral  fields  (electric  circuits,  acous¬ 
tics,  mechanics)  that, are  usually 
treated  separately.  As  such,  it  is 
<iuite  in  the  growing  spirit  of  view- 
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NEW  BOOKS  (continiMd; 

iiiK  the  various  aspects  of  the  elec¬ 
tronic  arts  as  different  applications 
of  a  single  set  of  principles. — F.  H. 
Rockett,  Jr.,  Airborne  Instrvvu'ntx 
Lnburatory,  Inr. 


Itfxiks  Kerris  i-il  fi>r 


f'HY.SICS  Plll.\CIt*LF:.S  .A.\U  .M-PI.ICA- 
TIoN.-i.  Hy  ll.-m  y  .M  irK*'iimi,  W  W. 
WatHon  and  C.  O.  MontRomerv.  McOraw- 
Hin  B«K>k  Co,  Iru-.,  llMy.  373  pagoH,  $5.00. 
Coverin*?  both  <*la8sioal  and  modern  phyj«- 
irs.  this  textbook  is  designed  for  college 
sophomores  who  require  a  thorough  and 
accurate  introduction  to  engineering  and 
the  physical  sciences. 


S(/CctnMic 

I  for  the  measurement  of  time 
10  microseconds  to  1  second 

•  OmCl  READING 
•  ACCURATE 
•  SIMPLE 


Modtl  100  $375.00 


INTItODrCTlON  TO  ItAPI' m ’tfKMIS- 
TUT.  By  G.  Frledlander  and  J  \V  Ken¬ 
nedy,  John  Wiley  &  Son.**.  Inc.,  New  York, 
1949,  41*.*  pages,  $.5.00.  Describes  the  na¬ 
ture  and  application  of  the  entire  held  of 
radioactivity  w'ithout  assuming  prevloua 
knowledge  of  nuclear  phynlca  ^ch  chap¬ 
ter  has  a  separate  bibliography  of  stand¬ 
ard  works  on  allied  topics  in  rect-nt  litera¬ 
ture.  There  are  numerous  illustrative 
examples  and  exercises  to  aid  the  reader 
in  understanding  the  material  presented 


I  THE  AMERICAN  speed  CHRONOSCOPE 

DKSICiNK.I)  for  univcr-al  application.  Four  ranges 
—  1,  10.  UK)  an<l  lUtK)  milliseniml"  full  M-ale.  .\ccu- 
racy  is  belter  than  one  scale  tlivision  )  t)n  any 
range. 


HOW  TO  KKKP  INVKNTION  HECOltDS 
By  H.  A.  Toulmin,  Jr.  Ke.s«‘arch  Press, 
Inc  .  Dayton,  Ohio,  Second  Kdltlon.  1948. 
7s  pages,  $2.50.  Specific  in.vtructlons  for 
keeping  adequate  re<*<.rds  to  help  in  ob- 
taitiing  valid  patents.  i>reventing  costly 
litigation  anti  reducing  costs  of  fighting 
unavoidable  litigation.  Samples  of  needed 
forms  an*  included. 


INDISPF.NSABI.K  for  development  and  prodiic-  I 
tion  of  bii-iness  mai  hines,  contactors,  gas  tubes.  I 
relays,  shuller",  switches,  welders  and  a  host  of  I 
other  pr«»ducls.  if  rite  for  Bulletin  100  A.  I 

American  Chroiioscnpe  Corporalinn 


TEmRE5?Tl:iAL,  MAGNETISM  AND 
BDE4'TRICITY.  Edited  by  J.  A  Fleming 
Dover  Publications.  Inc.,  New  York.  1949. 
794  pages,  $4.95.  Reprint  of  first  edition 
published  In  1939  by  McGraw-Hill  Book 
Co.  Twelve  chapters  by  members  of  varl- 
ou.s  National  Research  •‘'ouncll  Cimuidttees 
and  others,  covering:  The  Earth's  Mag¬ 
netism  and  Magnetic  Survey.s :  Magnetic 
Instrument.®  :  Magnetic  l*r<»spectirjg  ;  .\t 
ni«>.spheric  Electricity;  Instruments  I'sed 
in  Observations  of  Atmospheric  Elec¬ 
tricity;  Earth-Currents;  on  Causes  of  the 
Fiarth's  Magnetism  and  Its  Change.®;  Some 
Problems  of  T»Tre.strial  Magnetism  and 
Electricity :  Radio  Exploration  of  the 
E^itrth’s  Outer  -Vtmosphere;  The  Upper 
.\i  njosphere ;  The  Aurora  Polaris  and 
tbe  Upper  Atmosphere ;  Thunder-clouds. 
Shower-clouds  and  Their  Electrical  Effects 
Tlore  are  also  1523  selected  references 
arranged  by  subject  matter,  plus  exten- 
bibliographical  notes. 

INDUCTION  HP:.\T!NC,  By  N  H  Stnn- 
sel.  McGraw-Hill  Book  Co.,  Inc.,  New 
York.  1949,  212  pages.  $3.50.  Electrical 
and  thermal  principles  Involved  in  the  use 
of  eddy  currents  for  heating  service,  as 
generated  by  rotating  equipment.  Shows 
relationships  between  electric,  magnetic 
and  thermal  prop«  rtles  of  conductive  ma¬ 
terials  in  t-quatlons  and  curves  High- 
frequency  electronic  heating  by  induction 
is  not  taken  up. 

PHOTOFACT  TELEVISION  COURSE. 
Based  on  a  series  of  lectures  by  Albert 
C.  W.  Saunders.  Compiled  and  published 
by  Howard  W.  Sams  A  Co.,  Inc.,  Indian- 
apfdls,  Ind..  1949,  215  pages,  $8.00.  well 
illustrated  treatment  designed  to  fannliar- 
l7e  experienced  radio  technicians  with  the 
basic  principles  of  practical  television 
theory  and  operation. 

OUR  SUN  By  D.  H  Menzel.  Harvard 
Collcgf  f »bM*rvatorv  The  Biakiston  Co.. 
Philadelphia.  Pa.,  1949.  32fi  page®,  $4  50 
Basic  research  methods  used,  evaltiatlon 
as  a  natural  re.«oiirce,  and  effect  of  sun 
on  radio  transmission. 

HANDBOOK  OF*  P.-VTENTS.  By  H  A 
Toulmin.  Jr.  D  Van  Nostrand  Co.,  Inc., 
New  York.  1949.  soo  pages.  $9  00  r®. 

sentlals  of  patent  law.  presented  accurately 
and  simply  for  reference  by  lawyers  as 
well  as  j.tymen.  Many  specific  references 
to  leading  cases. 


31*  WEST  FIRST  ST. 


MT.  VERNON,  N.  Y. 


AIR-SPACED 

ARTICULATED 


We  are  specially  or^ni^ed 
to  handle  direct  enquiries 
fiDtn  overseas  and  can  ^ve 
IMMEDIATE  DE1IVERIES/!>U&A. 

Cable  your  rush  order  for 
dehrery  by  air.  Settlement  m 
dollars  by  check  onyourormbinl. 
Transaction  as  simple  as  any  local 
purchase-end ddnmryjust as 


IMVfD  ATTtN  I 
OHMS  eooosc  o  o 
SOOMri 

7.3  ‘  >50  1  2.5"  0.36 


TRANSRADIO  LTD 


138a  CROMWELL  ROAD 
LONDON. S.W.7  ENGLAND 


cables:  transr  ad  -  London 
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Quality  Electronic 


Equipment  Deserves 


TRIAD  ”HS” 

TRANSFORMERS 


Volume  prod'jrtion  of  Triad  HS  •her¬ 
metically  sealed  *  Transformers  to 
JAN  specifications  has  enabled  Triad 
to  lower  costs  to  little  more  than  that 
of  ordinary  cased  types.  Triad  HS 
Series  Transformers  feature 
Triad  Hermetic  Seolc— Sturdy  brass  StUds, 
molded  in  low-loss  plastic,  eliminate 
mechanical  weaknes.ses  often  found 
in  other  designs. 

Wide  Frequency  Ronge — NlCkel  alloy  lam¬ 
inations.  low  capacity  and  low  leak¬ 
age  reactance  w  indings,  plus  balanced 
designs,  result  in  a  frequency  range 
from  20-20.000  cycles  •  1  db 
Reduced  Field  Pickup — Triad  OP  Serie.S 
ca.ses.  drawn  from  annealed  nickel 
alloy,  reduce  stray  field  pickup  by  as 
much  as  95  db 

Small  Size— HS-1  line  input  trans¬ 
former  with  95  db.  shielding  and  20- 
20.000  cycle  frequency  respon.se.  in 
ca.se  only  1  ,V'  x  T‘»"  iba.se  dimen¬ 
sions!  X  2'-"  high  above  cha.ssis 
law  Oiitartian— Triad  output  coils  em¬ 
ploy  large  cores  of  the  be.st  magnetic 
alloys,  with  coils  of  low  resistance 
and  low  leakage  reactance,  to  ap¬ 
proach  full  output  at  all  frequencies 
with  low  di.stortion  Output  trans¬ 
formers  may  be  included  in  feedback 
loops  using  30  db  of  feed-back 
CampUt*  lina — All  types  of  audio  coils, 
power  coils,  reactors,  supplied  in 
matching  HS  Series  con.struction. 


Backtalk 

'rhii*  ileitiirlmenl  in  o|mt- 
iileii  an  an  open  forum 
where  our  reailern  may 
ilineiinn  prohlemn  of  the 
1‘leelronien  imliinlry  or 
eommeni  upon  arlielen 
whieh  KIKCTROMCS 

han  pillilinhed. 

.\iillH)r's  Answer 

Dears  Sirs; 

!  HAVE  REAP  D.  .1.  Hrailk's  letter 
IhiikloU;.  Aiigiist  lti-t!l)  with  great 
interest.  Iliiuik  is  eorreet  within 
Mil  in  his  statement  that  the 
a-ni  f-m  crossover  occurs  at  10  (it) 
output  s  n  ratio  with  perfect  limit¬ 
ing.  F’igures  ti,  l.'>.  ;inii  Ifi  in  the 
origiiiiil  miinuscript  on  “.A-M  ami 
.Varrow-Iland  F-M"  i  F.l.ErTRONIcs. 
Fell,  ami  Mar..  HttiD  show  that 


^  B^st  TV 

s©rvicin9 

practices 


dftcidi 


HI  KF  i«  an  up-cn-thc-minuu*  A-U)-/  manual 
for  evtntint  ttmtercud  unh  TV  receiver 
inviallaiionv  and  optmiLm  signal  output.  Ii 
lelK  how  the  vidcti  and  audio  vi^nah  originate 
.  .  .  ht»w  ihe>  are  transmitted  .  .  .  hi>w  they  are 
reieivt-d.  h  a  hitLitued  and  detail^  pu 

ture  ot  hoth  AM  .ind  I  M  (iriuiis,  operatiem  and 
servicing. 

(  overed  in  detail  arc  suvh  iopu» 
opc  o|H-ra(ion.  the  ratio 
>Meni  anil  intercarritr 
sound  receivers,  delleciion  ciriuits. 
automatic  >>nchroni7ing  control 
(he  synchtoguide  vyvtem.  proievtion 
svvtemv,  scc|ueniul  and  viniuliancous 
color  television,  etc.  Simplified  dia¬ 
grams.  complete  vchematics  and 
photographs  supplement  the  text 
matter. 

A  tjuicis-reference  ch.irt  gives  you 
every  important  characteristic  of  all  pic* 
lure  (uhes  in  comnvon  use.  from  the 
^NIM  to  the  If»AP»  and  the  2()BPl. 

F.laborate  trouhle-shiNiiing  charts  show 
symptoms,  causes  and  cures  for  mot. 
than  typical  receiver  problems 
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the  point  is  close  to  -11  (11) 
output  s  n  ratio,  as  is  al.so 

'tated  in  the  text.  Ideal  limit¬ 
ing.  however,  results  in  serious 
\ ulneral)ility  to  detuning  in  the 
>vsfeni  considered,  a  factor  which 
must  l)e  taken  into  account.  -MI 
the  siiperi))rit.v  of  f-m  with  perfect 
limiting  over  ;i-m  is  lost  with  com- 
|)aratively  small  otf -center  drifts, 
for  example,  with  only  23  kc  detun¬ 
ing  of  the  f-m  signal  when  the  car- 
rier-to-noise  (c  n)  ratio  is  -6  de- 
cil)els,  as  illustrated  in  Fig.  19.  De¬ 
tuning  of  23  kc  at  a  carrier  fre- 
ipiencv  of  328  me  amounts  to  only 
H.OiiT  i)ercent  or  70  parts  per  mil¬ 
lion.  which  must  include  the  com- 
!)ined  drifts  of  the  transmitter,  the 
local  receiver  heterodyne  and  i-f 
amplifier  systein.  and  the  di.scrim- 
inator  circuits  of  the  f-m  detector, 
as  well  a-  an  allowance  for  crystal 
gi'inding  tolerances  in  a  crystal- 
controlled  system,  rnfortiinately. 
the  f-m  systi*m’s  viilneraiiility  to 
drift  is  greatest  at  c  n  levels  which 
give  the  lower  values  of  output 
s  n  ratio. 

Considering  the  proposed  system 
with  (iO-kc  liandwidth.  a  deviation 
of  ■  20  kc  would  represent  67-per¬ 
cent  modulation  of  the  receiver’s 
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■ACKTALK  (coetisuwl) 

centage  will  make  the  system  less 
vulnerable  to  detuning,  and  it  will 
change  the  a-m/f-m  crossover  to 
:t7.5  decibels  output  s/n  for  perfect 
f-m  limiting,  as  against  +11  deci¬ 
bels  for  the  125-kc  narrow-deviation 
system.  (There  seems  to  be  a 
small  error  in  Mr.  Braak’s  Fig^  B, 
which  indicates  the  crossover  for 
the  60-kc  system  to  be  -^5  decibels. 
In  any  ca.se,  however,  the  s,  n  ratio 
for  crossover  is  lower  for  the  nar¬ 
rower  bandwidth  system.) 

The  GO  kc-wide  system  with  ;ti20- 
kc  deviation  just  accommodates  the 
sidebands  of  the  signal,  which  has 
components  of  moi'e  th:in  1  percent 
of  ma.ximum  out  to  =i:30  kc.  If  dis¬ 
tortion  is  a  criterion,  there  then  re¬ 
mains  no  allowance  for  system  fre- 
nuency  drift,  since  any  such  drift 
would  result  in  sideband  cutting  on 
one  side  or  the  other  of  the  carrier. 
.•\ssuming,  however,  that  a  .symmet¬ 
rical  sideband  clipping  from  ±30  to 
_.20  kc  is  accepted,  we  then  have 
±10  kc  possible  drift  befoi'e  more 
serious  distortion  is  encountered. 
For  a  carrier  of  328  me,  this  repre¬ 
sents  a  stability  of  only  0.003  per¬ 
cent,  a  tolerance  which  must  be 
divided  at  least  si.\  ways.  Thus 
each  contributing  drift  source 
must  be  less  than  ±0.0005  percent 
or  -_=1.7  kc,  if  the  tolerance  is  di¬ 
vided  equally  amongst  them. 

Such  an  individual  accuracy  and 
stability  for  normal  feasible  de¬ 
signs  is  e.xtremely  difficult  to  ob¬ 
tain  and  mitintain.  Even  afe  cir¬ 
cuits  are  very  difficult  to  stabilize 
and  maintain  to  within  ±10  kc 
under  most  operational  conditions 
with  carrier  frequencies  above  100 
me,  and  in  vhf  uhf  equipment, 
they  practically  force  the  use  of  a 
double-heterodyne  receiver,  with  a 
considerable  increase  of  comple.xity, 
size  and  weight,  and  to  some  extent 
increase  in  spurious  responses. 

It  must  also  be  remembered  that 
reducing  the  pre-detector  band¬ 
width  of  a  superheterodyne  receiver 
often  requires  lowering  the  i-f  amp¬ 
lifier  center  freipiency  so  as  to  in¬ 
sure  desirable  values  of  trans¬ 
former  coupling  coefficient  and  ad¬ 
jacent  channel  selectivity.  If  it  is 
not  feasible  to  inci-ease  the  i-f 
transformer  circuit  Q  values  so  as 
to  appi'oach  double  what  they  were, 
a  change  of  bandwidth  from  125 
to  60  kc  may  require  reduction  of 
the  i-f  amplifier  center  frequency  to 
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as  low  as  one-half  its  former  value. 
This  would,  of  course,  result  in 
much  poorer  image  rejection  and  a 
general  increase  in  vulnerability  to 
various  other  undesired  responses. 

The  figure  shown  below  is  a  com¬ 
parison  between  the  125  and  60 
kc  bandwidth  ideal  cases  as  regards 
output  s/n  ratio.  It  .should  be  noted 
that  the  ab.scissa  is  relative  input 
carrier  power,  so  that  the  compari- 
.son  is  on  the  basis  of  an>  ven 
value  of  carrier  power  input  lo  the 
detectors  rather  than  input  c  'n 
ratio.  This  type  of  presentation  is 
necessary  to  determine  relative  per¬ 
formance  for  a  particular  set  of 
conditions  in  which  the  transmitter, 
the  antennas,  the  orientation,  and 
the  distance  are  all  held  constant, 
and  only  the  pre-detector  band¬ 
width  and  the  fre(iuency  deviation 
vary  for  any  given  level  of  radiated 
carrier  power.  This  sort  of  com¬ 
parison  cannot  be  made  on  the  basis 
of  various  given  levels  of  c  n  ratio, 
because  changing  the  pre-detector 
bandwidth  changes  the  noise  factor, 
resulting  in  a  new  value  of  c/n. 
The  curves  show  that  changing  the 
input  bandwidth  from  125  to  60  kc 
affects  the  a-m  system  very  little, 
whereas  the  f-m  system  benefits 
considerably  from  the  change, 
mainly  because  of  lowering  of  the 
capture  transition  point  (c  =  n  or 
c/n  =  0  db),  which  comes  about 
from  the  reduction  in  noise  conse¬ 
quent  to  reduction  of  bandwidth. 
The  change  in  noise  power  is  di¬ 
rectly  proportionate  to  the  change 
in  bandwidth,  so  that  halving  the 
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Precision  machined  soft  iron  pole 


pieces  and  alnico  magnets,  used  by 


Burlington  has  no  equal  for  per 


manent  magnetic  strength  and  imi- 
iorm  flux  distribution.  All  ranges 
AC  and  DC  available  in  rectan¬ 
gular  or  round  case  styles  and  ore 
guaranteed  for  one  year  against 
defects  in  workmanship  or  mate¬ 
rials.  Refer  inquiries  to  Dept.  F-99. 


l)and\vidth  reduce.s  n  by  3  decibels. 

If  off-centerinK,  de-tun inj?,  and 
drift  in  jreiieral  did  not  enter  the 
picture,  the  narrower  bandwidth 
and  wider  deviation  system  would 
certainly  be  preferable.  With  .such 
limitations,  however,  there  seems  to 
be  little  prospect  of  utilizing  the 
narrower  bandwidth,  unless  large 
amounts  of  distortion  are  tolerable 
and  the  operating  situation  is  not 
particularly  rigorous  as  regards 
ambient  conditions. 

It  is  possible  to  use  a  greater  de- 
viiition.  This  would  provide  better 
output  s  n  ratio,  as  illustrated, 
but  only  at  c  n  ratio  values  for 
which  the  output  s'n  is  already 
satisfactory  with  :i:7-kc  deviation. 
The  main  advantage  of  the  greater 
deviation  would  be  a  considerable 
imifrovement  as  regards  s  n  deteri- 
onition  with  detuning,  but  the  toler¬ 
ance  for  drift  without  considerable 
distortion  would  then  In*  reduced 
from  ;  .i5  kc  with  the  smaller  devi¬ 
ation  to  33  kc.  Kven  :t5.5  kc  is 
feasible  only  with  excellent  crystals 
in  the  uhf  region  of  the  radio  spec¬ 
trum.  ("Incidentally,  test  and  main- 
tenjince  eipiipment  presents  (|uite  a 
jfroblem  for  such  small  percentage 
fre(iuency  tolerances'!. 

No  figures  of  measured  harmonic 
distortion  are  at  present  available 
to  the  writer  for  the  fiO-kc  band¬ 
width  ±2tl-kc  deviation  cases,  how¬ 
ever  .severe  flistortion  could  be  ex- 
|)ected  in  the  fiO  kc-wide,  dtr20-kc 
deviation  system  for  only  10-kc  de¬ 
tuning. 

Attractive  as  it  seems  at  first 
glance,  1  am  afraid  that  Braak’s 
suggestion  of  ntirrowing  the  pre¬ 
detector  bandwidth  and  increasing 
the  deviation  will  run  into  engi¬ 
neering  and  operational  difficulties 
which  would  more  than  nidlify  its 
advantiiges  of  lower  input  s  n  ratio 
for  a-m  f-m  crossover  and  de¬ 
creased  su.sceptibility  to  detuning. 

I  am  glad,  however,  that  Braak  has 
brought  up  so  interesting  and  in¬ 
formative  a  point  for  discussion, 
and  am  also  pleased  that  he  has 
found  the  ecpiations  (which  were 
developed  by  Robert  .M.  Maiden  of 
this  Laboratory’!  useful  for  imple¬ 
menting'  his  suggestions  with 
figures. 

EMFjncK  Toth 

\uttil  ffejtearch  Laboratory 
UVi.v/iirif/fou,  /).  C. 


FOR  THE  F I  E-L^p  ^QFi^EtjjEC  T  PON  I C  S 


FtUXES  'S* 

•  .  JODtHMG  \ 
IRAZINC  .li  WIIDING  > 
' _ l  t mu  {Q.IIK. 


<iucn.  11  m. 


ALLEN  BRADLEY  RESISTORS 

Immedtatfl 


RESISTORS.  INCORPORATED 

7)  MURRAY  ST.,  NEW  YORK  7,  N.  Y. 
^ ^  m,:  WORTH  7.786J 


EL-TRONICS,  INC. 

BM*arch.  d«T*lopm*at,  and  monuloetur* 
ot  •Ivctronic  •quipin«nl— a  tingl#  mod*l 
to  largo  quantitios. 

SpociaZiot*  in  Coigor-MuUof  oqtiipmont 

2647-67  N.  Howard  St.,  Philo.  23,  Po. 
Gortiold  5-2026 


EMSLEii 


ELECTRONICS  C0r.!?ANI2S 
USE  STENCILS  .  .  . 


iPlClAUttS  IN  tQUIPMtNr  fOR  JMt 
COMPUTf  MANUFACrUftf  Of 


Flus<«YC*nt 
Lamp*.  ' 
Luminoua 
Ni'on  Siina. 

RnJio-  Catnodr 

Ray. 

and  Elactruiiir 
Tuboa  Ilf  All 
SUM 


tltwi  HadUi  Tube  Kitiatialiiii  Machitir 

Transformers  of  All  Types 

IN  SIZES  FROM  t/4  rO  300  KVA 


Colorful  •  Self  Adhetive  -  Cellophane,  procensed 
in  Rolls.  Easy  to  buy  •  Easy  to  apply  •  used  for 
Packaging- Point  of  Sale  advertising-  Parts  mark¬ 
ing  and  Aircraft  Wire  terminal  identiAcation. 


.naioruiMa 
'  Elsctrootc 
DmriCM 


FINE  RIBBONS 
OF 

TUNGSTEN  and  MOLYBDENUM 

'Quality  and  accuracy  in  our  fohriru 
T  OH  of  Tungsten  6  Molybdenum  F  b 
bons  haee  characterized  our  service  to 
ihe  Electronic  Industry. 

A  development  o# 


H.  CROSS  Co 


CONTACTS 


Section 


MICROMETER 

FREQUENCY 

METER 


will 
Msnltor 
any  nymber 
sf  frsdutnelea. 
-  FM  or  AM.  IM  KC  to  I7S  MC 

LAMPKIN  LABORATORIES.  INC. 

Brad»nton,  Fla.,  U.  S.  A. 


Antenna  Coils,  Grid  CUst.  Oisl  Cord  Spnnia  an 
Procialon  Springe  of  ail  tysee  psrtsinini  ts  Rsdi 
and  Television. 

Your  Inquirios  Invited 


supplements  other  advertising  in 
this  issue  with  these  additional  an¬ 
nouncements  of  products  essential 
to  efficient  and  economical  produc¬ 
tion  and  maintenance.  Make  a  habit 
of  checking  this  page,  each  issue. 


^r'  l7ft  Johnson  St..  UL  stor  5-3IM-7-8.  Brooklyn  i,  N.Y.  A 


FISLER — Manufactures  Complete  Equipment  for; 

SPOT  WELDERS.  Eloctrie.  far  '^a  to  J50  KVA. 

A.C.  ARC  WELDERS  from'  100  to  400  Amps. 

TRANSFORMERS.  Sparial  and  Stanrtard  Tvaas. 

INCANDESCENT  LAMP  Manufaeturine  Equlpmant. 

FLUORESCENT  TURE  Manufaeturinp  Equipmont. 

NEON  SIGN  MAKERS  EQUIPMENT. 

ELECTRONIC  EO'JIPAIENT.  Vacuum  Pumps,  ate. 

WET  GLASS  SLICING  and  Cu  i<rip  machinaa  tor  Laboratory  uso. 
FISLER  ENGINEFRING  CO..  INC  7M  So.  ITIh  St..  Nawnrk  3.  N.  I 
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Searchlight  Section 


EMPLOYMENT 


BUSINESS 


UNDISPLAYEO  RATE: 

$1.20  0  line,  mmimym  4  lines  to  figure  oO- 
vance  poyment  count  S  overoge  words  os  o 
line 

INDIVIDUAL  EMPLOYMENT  WANTED  undis> 
ployed  odvertising  rote  is  ene-holf  of  obove 
rote,  poyoble  in  odvonce. 

PROPOSALS  $1.20  0  line  on  insertion. 


OPPORTUNITIES 

INFORMATION: 

BOX  NUMBERS  in  core  of  ony  of  our  New 
York,  Chicogo  or  Son  Froncisco  offices  count 
1  line  odditionol  in  undisployed  ods 

DISCOUNT  of  10%  if  full  poyment  is  mode 
in  odvonce  for  four  consecutive  insertions  of 
undisployed  ods  (not  including  proposols). 


•  EQUIPMENT— USED  or  RESALE 

DISPLAYED— RATE  PER  INCH 
The  odvertising  rote  is  $10  25  per  inch  for  oil 
odvertising  oppeoring  on  other  thon  o  con- 
troct  bosis.  Contract  rotes  quoted  on  request 

AN  ADVERTISING  INCH  is  meosured  H  inch 
vertically  on  one  column,  $  columns — 30  indies 
— to  o  poge. 


NEW  ADVERTISEMENTS  received  by  August  30ih  will  appear  in  the  October  issue,  subiect  to  limitation  of  spoce  wroilabie 
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#  SEARCHLIGHT  SECTION 


R.F.C:OMl»0.\i:.^T!«-Ml€ltO\Vx%  VE-TKST  FQI  ll».>IEi\T 


1 .25  CENTIMETER 

BAND  OtRECTiONAL  COUPLER  rn04/  ^tioo 
Lilt  . . S49.50  «A.  SQ.  FLANGE 


AI\S  ;{4  2»J  hit  . S49.50  «A 

‘K*’  BAND  FEEDBACK  TO  PARABOLA  HORN 

uirh  prev*uru.-.i  window.  . SiO.W 


3.  FLANGE  u>  rd  I'hoke  Atlaptt‘r.  m.  lotuf 

OA  IS  ID.  X  3  tn.  KUid?.  typf  "S"  output  and  .....  -  .w  .  ■  ~  -  .  -  ,  ■  . 

^ajiipliru  priibe . $32. (Ki  n Aii.siiiK^ion  iiujthrMt.  Mounts  Crystal  oirrrnt 

ry«t«l  Mixar  with  tunable  output  tu  pick  up  I-k  o  w^lfcrR*^a‘MPi*ir\rD^Tc  io  ad  i  .  • 

T>Im-  N  coniMNtor*  TFpe..2AUH..  .$I4.$0  VS^R  AMPLIFIER  TS-12  AP.  I  tm  1  J 


test  equipment 

442.50  TS.II7/GP  10  CM  WAVEMETER  TEST  SET, 


FLEXIBLE  SECTION  1*  clo  kf  i 


WAVE  GUIDE  S  X  S  per  ft . 

K  BAND  CIRCULAR  FLANGES. 
iJ3i  -  N  "  BRAND  MAGNETRON 


.$4.00  T\pt*  N”  connwtor*.  Type  ••2AUII..  .$14. SO  ,  .  .  .  .  ,  „  ----  -  - 

$5.00  Slotted  line  probe.  I'M.hn  adjUNtablc.  .Uiipllf.  and  hio*le  Ib-ttilicr  w  dUKct  VSWH 

$5.00  i-„ijnetior.  t>pc  4I*U  14-AAt*  . .  $0.50  rfAdm.{  ..n  rucfvr.  t»"  cv.  Afn^re 

ctiuT  Coaxial  slotted  eection.  S*  ritfid  coax  with  carr  a.;'  «/nTTir  ‘l'*w  $285.00 

$4.50  ,(j,i  prolie .  $25.00  SLOTTED  LINE  PROBE  and  Mat'-httl  T<‘ruiiAJ 

.$1.00  Wavefulde  Transition  from  IH'  x  3*  to  2*  x  .i'  i'* 

5U«  i«  $45  00  '  '  •  '^'  *2  *  •  ‘  h  •!  I  t  I  ,  rtJ.t'  I 

$55.00  Right  Angle  Bend  «*  radnw  K  tu  H  plaui  $27.50  C^87-L.  MXlS.t  T.  I’U?'*  1.  t  tiiMvr.  I  tJMi  I 

‘  '$1715;  COMPETE  TS  ,2  AP  UNITS  I  AND  2  Ww;So 
luicc  APR5A  jti  cm  antcnua  c^iuipmt'tit  ••oii'j'.fiiu  ,  .  fcA/\r\ci  ▼«  <«aw  ii 

of  two  in  iM  uavcRuide  aectiotik.  •■a*'li  polanzrd  , _ ...  envutL  l5<aOS  U 

4'-  <legr*'.  >  .  $75.00  per  set 

$22  50  WfNally  Cavity  for  J.":  ,  Test  set  designed  to  provide  a 


^  l><*r  ft. . . . .  . $1-00  I  Waveguide  Transitien  from  IH' 


3  CENTIMETER 


<STD.  r  X  -J*  GUIDE  UNLESS  OTHERWISE  7^"  d 

SPECIFIED)  ?t  ‘  '•  «*‘'‘KU»d 

723  A  B  Klystron  mixer  section  with  crystal  rnnunt  -pm  ..  •li-fci.iil,  rAwitw 
Ir.k..  tiaiu.- and  In.  flatue  .iiitput  .$22.50  Cavity 

TR»ATR  Section  fcr  with  724  .\TK  Cx'if'  •.«»!  paiyn  rRVSTAL  k 


MODEL  TS.268  U 


in. Min  onuan  i.t  .situ  ..s  .\iu  "S”  BAND  CRYSTAL  MOUNT,  pdl  plated,  with 

POWER  SPLITTER  :’*^:2fi  '  Klystr.'.ii'  input  jIu.k 

2  Way  Wave  directional  coupler.  iyp«‘  N  ntiinu  I 


N  ou-ini’  . $5.00  /■  msm  «■ 

’  "  .n  MAGNETRON  TO  WAVEGUIDE  ...lupl.r  ultl,  C — r.:  — 

,  721-.$  dupl-xer  cavitx.  cnlil  iilat»s|  ..  $27.50  |  vV^  **V 

i  H  in  rsi  wawpniiinr  •(wiTr.HiNf;  UNIT,  •.utti'hi*.  I  ^  - - - 


I  Test  set  designed  to  provide  a 
means  of  rapid  checking  of 
I  crystal  d.odes  IN2I.  IN2IA 

\  IN2IB.  IN23.  IN2IA.  fN23B 

•  y  Operates  on  i',  volt  dry  cell 

•  '  battery.  3xbx7 

^  New  $35.00 


Crystal  mount .  $17.50 

Stabilizer  Cavity  with  iM'ilnws .  $21.50 

3  cm.  183  bend  with  pr>'s>urizlnx  nipple.  $6.00  ea. 
3  cm.  90*  bend.  14*  long  iwl't  with  pr^vsinz 

ini.  iiipifl-  .  . $6.00  «a. 

t  cm.  ■  i-une  I'*  long.  $5.50  ea. 

i  cm.  “S'*  rune  1  rig . $3.50  ea. 

3  cm.  right  angle  bends.  "K  '  plane  1$’  h-na  -  oTer 


I  10  CM  WAVEGUIDE  SWITCHING  UNIT,  swltche.  ^  - 

1  input  til  anv  of  .t  outputs.  S'endard  IW*  x  3'  mrM  FPHn  Rnv  ranw  uini  i  ./  i>iii 
guide  with  -luare  flanges  t  ..inplete  with  11.*  \V.-  .  ‘ 

tm-  nr  .k  artanged  ^witching  motor  Mfg  Has  W.  '  uV’’  n  r»-.id.i.g  mien, 

theon  rit1’24\.\s  New  ind  mtnplete  SISO.OT  "‘‘‘f  »”**■  ,**’ 

•  0  CM  ENO-FIRE  ARRAY  POLYROOS  $1.75  ea  [.*^,.1/ r  X  I  naiire  iudl 

-S’*  BAND  .Mix-r  Assrmhly.  with  crystal  iiioui.t  to  ,^i  iMr.st^n.i  si\i 

pick  up  i.M.p.  -unahle  imtnut  $3.0.-  s  ru  irrFivF^  ^  . 

7?1_A  TD  TAUITV  V4/ 1 T  U  TIIDF  .  «  i »  ^  HtCEIVER.  .SI).,  totepjefe  witll  N\ 


721-A  TR  CAVITY  WITH  TUBE 

10  CM  "mcNALLY  CAVITY  TMie  Si 
.VAvEbOli/t  dbA.l.wiv.  >.  I 
lund.  ft  0.\  s"  slotteil  m-i 


ori.tt  4  oupler  $150.00 

ER.  .SI)  ('(itcptete  witli  NN.i; 
2:(  A  lt>.  lleg.  Kil.  I’owrr  Snpph 


*’“'^*'*"‘$8  5o"«  tO^’cM  OSC.  PICKUP^LOOpTwirhVtlalc  Honied 

^  -irinit""'””''*'  "■*!'  lo"  cm"  DIPOLE  WITH  REFLECTOR  In'  ” 

APS.3I  mix.r  .ivtion'  '..r  tun  '*’ii|i  ni--  "V  ..r  S|B.rr\  ll..(riif .  $4.S 

ln»  on  '»  C"  feedback  DIPOLE  ANTENNA.  ,n  In. 

EXER  SECTION  '..r  llll't . SIOIH'  SHIFTFR  in  <  \l  \V»VK  l  lnr  tt" 

JLAR  CHOKE  FLANGES.  ,.41.1  I, r.<v.  .55  'It i”' 'C  VV.Vl'  Tni  II  I-UnN 

LANGES,  FLAT  BRASS . .  .55  T,\t!  ii i v.^sH  .-s  "  «5  0- 

"l  5*0  00  •2VA'VR"c»Vti«.  '  Vl^.v.',ll,er  pl.,.,1  52.M« 

WAVFruiDF .  X4  M  Ft  ^  rotating  toinr  a>'einh|T.  go]. 


SQ.  FLANGES.  FLAT  BRASS 
APS-IO  TR  ATR  OUPLEXER 

•t..*.al  II).  ftanje  . 

FIEX  WAVEGUIDE  $4  00  Ft 

TRANSITION  '  x  *•.  1*,  x  -s.,  14  in  1.  $8.00 

•X  ’  BAND  PREAMPLIFIER,  lon.i-ting  of  2  72 
\  I;  liM-al  "vi'illaror-ln ai on  feeding  wateguide 
and  TR  ATR  huplexer  Meet.  Incl  CO  pr  IF 

amp  .  $67  50 

Random  Lengths  wavegd.  r.*  to  iv*  |.g,..  $|.I0  Ft. 
WAVEGUIDE  RUN.  I  >4-  x  guide,  ennsist  nr 
•  4  f'  simtiot*  with  Hr.  angle  Ireiid  on  one  end 

•'*  4'  deg  hend  other  end . $8  00 

WAVEGUIDE  RUN.  I'a*  x  *3*  guide,  consi.t  n^ 


7*'*  RIGID  COAX— *8' 


U  RIGID  COAX  ROTARY  JOINT. 

Sp-rrs  rslu61.3  ti-'ld  I'lfed 
'*liv  le  a"*-nihlv  I'art  id  Si  H  's| 
•1.1‘srv  ioin»  fart  ..f  «rH  *.x4 

RIGHT  ANGLE  BEND,  wdth  flexible 

tiirVup  1..I.II 


rt  dages  \y  |»1A1’7I.  .  $99.50 

10  cm.  horn  assembly  consisting  of  two  5**  dishe- 
w.th  dipoles  feeiling  single  t>iH*  ourput.  In 
•  Mdes  ri;2H  r  type  ••N  '  •'T  ’  Junction  and  type 
■■.N"  pickup  probe,  ilfg. 

cable.  New  .  . .  $5.56  ea 

10  cm.  cavity  tspe  watemeters  H"  di*ep.  in 

diameter  Coax,  output.  Silier  plated. $64.50  ea. 
10  cm.  echo  box. 

\otf  he  timing 

THERMISTER  BRIDGE:  l‘••Her  iiu-er  I  20:.  A 
Itk-ni  nitg.  \V  K,  Complete  with  meter,  inter 
polatinn  chart,  portatiie  carrsing  >  a^n-  $72.50 
W.E.  I  138.  .s  gnal  generator  27i*i)  it»  Snoo  Mi 
range.  Ijglithou.se  tulie  oscillator  with  atten 
uator  At  output  meter.  11.5  V  VC  input  reg 
1‘wr.  supply  With  circuit  d  agram  $50.00 

3  cm.  Waw meter;  l'2iMi  to  11, Out)  me.  transnu- 

siiifi  t>p.-  uith  viuare  flanges  . $15.00 

8  cm  ^stahlllzer  catity.  transmissinii  t^^s•  .  $20.00 


-X”  BAND  PRESSURIZING  range  section  w'l$  1  SHORT  RIGHT  ANGLE  BEND,  with  pressun 


Hf  Stub  ad  8  cm  ^stahlllzer  catity.  transmissinii  t^^s•  .  $20.0P 
$1750  3  em  \Va'eme»er.  Micrometer  head  niountid  m 
*reMu>'/e.l  TS-I08A/P  DUMMY  LOAD  .  .  $65  Ot: 

$27  50  3  CM.  HORN  AT-48  UP  tmKie!  7li»  T\pe  •  N' 
$25  00  ea.  input  l(v>.  silver  plates!  ...  $6.50 

$35.00  ea  AT-68'UP  cM  Horn  with  ivpe  .N  luting  $5.00 
oax  output  DBM  Antennas.  Microwave  tllrection  finder,  fr* 
$8. or  quenry  coverage  lOOO  4.5o0  megacxcJes*.  l)ual  hai-k 


Ihs  gauge  A  fre,oirhing  Nipple . $18  50  ninole  . «■* 

45  DEG  TWIST  fi'  Ig^nc  .  . $10  on  RIGID  COAX  'o  flex  coax  connector . $3.50 

12*  SECTION  45  deg  twist.  90  deg  bend _ $6.00  «TUR  SUPPORTED  RIGID  COAX,  gold  pi  • 

11"  STRAIGHT  WAVEGUIDE  Ms-tion  ch-ke  n.  V  !cng'h«  Per  length  . <$ 

•  Spi-cial  heavy  4'onstruciloD,  silver  platM  RT.  ANGLES  f'lf  ahot.  . $2 


15  DEG  BEND  u-r  rh-.kp  to  cover.. 
5  FT.  SECTIONS  choke  to 

f’a-Fd  . 

ur  FLEXIBLE  SECTION 

•  E”  aetj  •  H  *  PLANE  BENOS 
BULKHEAD  FFEO  Tupy 

•  X**  BAND  WAVEGUIDE  W  x 


$4  50  RT  ANGLE  BEND  15' L.  OA 
..$4  50  FLEXIBLE  SECTION.  I"  I. 

$14  50  MAGNETRON  COUPLINGS  tn 

$17  51)  «l»h  Tit  iiickuTi  1fm*|«.  gold  filx’e.l 
$12,50  flCX  coax  sect  Apnr.iv  Mi  f 
$15  0<'  CC  54/U  4  ft«.l  flexiMe  s.H-in.n 


WAVEGUIDE  1' 
TR  CAVITY  r  r 
3  FLEX  SECT 


■  •  I  h  ...  Per  Foot  $1.50 
»  V  TU  T'd*--  <3  SI' 

flange  lo  Fire.  Flsn.-e 


S*  Or>  l/l<r  vii-hM  . 

•er  F  Hit  $  7'  RIGID  COAX,  ll.-sd  <u*.i»if.d 
*er  Foot  $1.50  -WORT  RIGHT  ANGLE  BEND 

<3  Sf*  'tiitsM»ig  ioin».  wt'h  ihck  rniiiin’inj 

Fire.  Flsnje  RIGID  COAX  ■■'•••'ed  -.e.ti.»n  vT  'M' 


uri/'".  to  hack  parabolas,  complete  with  d- ue  .  $150.00 
«7  oe  SA>i,  2iHi51e  lidlspring  Aliletiiia  writh  (.HHlfstai  $4  5u 
53  50  tunable  PKGO.  "CW"  MAGNITRONS 
ci'fto  *•  OK  62  8150-3.375  m. 

■  <7  an  5®  2«75-2yi)u  in- 

•  5P  New  Guaranteed .  .  Eaih  $65.00 

tn  fe  MODULATOR - 

$4  2^  UNIT  BC  l2U^  B 

*  CwVa  I’riuldes  200-4.1100 

ciAsn  Sweeptime 

$16.50  |,H)  to  2.500  micro 

cPx'tin  ^ 

«i  7ft  *^'*‘*^  nnvd.  pul-rf*. 

5*  Sn  ''U'pr«"v.>n)n  imJse. 

^  'liditig  modula'iiig 
2^  4*  “  1  '  blanking 


724  TR  TUBE  i’  TU  ti . $2  50 

SWR  MEAS.  SECTION.  A  L  with  2  tyoe  "N  *  -  1,.  1 

.'.'•iir  ii-.i»K--  MTh  m'l  w.ive  aiuirt.  H*'il  she  . 

g"  !  S"  .  ■  III.,-.  1  $10  00  ,*  ,  . 

ROTARY  JOINT  .  w'h  -I  --e  I  >.e.t..in  an  1  tvpe  N  .-,1  1 
••I’lut  p-.k-ii.  $17.50 

WAVEGUIDE  SECTION.  12'  long  cheVe  tn  c<^rer  F  9-  , 

4-.  de'.'  t„.,»  ji.  -  -,.i  1,0  ,hz  iK-nd  $4.50  I- .  u.' 01 

SLUG  TUNER  ATTENUATOR.  W  F  guide,  c^)'*  r lid  <• 

pbt’ed  .  $6.50  XiatUhle 

TWIST  MO  deg  "  choke  n.  r-eer  w  prej^s  ton  ur.  65  u 

P’e  . $6  50  Jjc  n 

WAVEGUIDE  SECTIONS  24  P:  long  silver  pla'e-l  yg  54  y 


WAVEGUIDE 


\P  $5.00  vidiage,  marker 
pulse.  ^W.•'p  vnlt- 
age>.  i-alibratinn  voltage-., 
h. 00  per  foot  ll''»ai-  ’>0  tjo  ib-nvides 
1.50  per  foot  b'll-e  outpiiu  for  the  uio>lii 


.00  per  toot  *A‘*  >0  tiO  Ib-nvides  \.|tii.Us  tvpi".  Ilf  Vfipage 

.50  per  foot  P'llv*  outpiiu  for  the  uioilu'a-inn  i  f  .a  signal  gen 
.65  pet  foot  **tator  such  a.s  General  Had.-  ?'"4H  nr  Ssny 
.75  per  foot  ‘>'•**<1  In  depot  been  ti  testing  i-t  St  K  SFIl  ‘y 


wnh  rh-k..  flange  .  .  S5  75 

ROTARY  JOINT  h  he  t..  .  h.'ke _  ,  $17  50 

ROTARY  JOINT  l.i-he  t..  chuke  with  d-.k  ne*'tnt- 

.  417  50 

mitred  elbow  ‘i;"  plane  unp'.ite-l .  $6.50  ea. 


MISCELLANEOUS 


200  MC  COAXIAL  PLUMBING 

Rieht  Angle  Bend  kis  1 

T  Section  $55  l 

T  Snrtion  with  .Adapt,.-  •  .  t  -  585  ( 

10  CENTIMETER 


for  n-’a'V  ""iiihng . $3.75  ea 

■•'ilse  CMni»st'»r  New  tvi»e  JM".?’)..  ..  .$1.50  ea 

r.ansnii'siun  line  pnssure  gauge,  2*  15  Ih- 

$1  85  ea 

■*(ilse  I'ahle  asseinblr  We-i’ern  Klecttr-  -'j** 

hl«r:2‘:2  10  t-et  lung .  $4,50  ea 

Mi’lmdi'll  Jack  Western  Kleetric  1UI-12M*;2  1  h  H 
fJX  .  .  $3.7$  ea 


JiAASTER 

OSCILLATOR  UNITS 

M.  0.  unite  <i>-sigtie<l  fur 
■per  2  is  me  TUK  Flex 
Itle  plug  in  uii'ts  Using  tv|«e 
'•m  -idve  in  FFO  ein-utt 
rune-N  2i"Mi  to  t'lO’i  kc  m  »' 
hands.  Freq.  hnerminiru. 
f  elements  a  •  ln-Iosed  111 
•hock  tnminted  uven  as 
’  •etiihlv.  and  h.»s  fr.|  nmnitut 
.  *  PF  link  4'i'Upli-d  tu  ^•l|•pllt 
■  Net  \Vt  l.’.s  ij»^.  him.  21 
■  n.  fl  X  I4’j  In.  W  X  2  dw  m 
!l  .New  iwdhtulve'  $100  00 


SUPER  SONICS 


I  tal'ter  T.vjve  ‘’N"  HGk,  F 


I*  I  I  QCU  Magneto  etrlctiuD  head  Ur.\  tvpe  t'R  27: 


K.MHF'  Ah.MTFH  FMoKl.  FI.WOF  '-ill.  nble  .  $4.$0  ea.  .New  . 

VFK  PI^ATKh.  llUUAh  P.ANh  149.50  EACH  ADAPTER  TYPE  “N"  TO  RG.7I  U  CONNEC-  Stainleaa  Steel  s  ieamlining  h 

TOR  .  $5  50  $IR  50 

THERMISTORS  VARISTORS  F-29SPR.2  HIGH  PASS  FILTER  P/O  AN'  QBG  Driver  Amplifier.  New  ....  $200  Ot' 

- -  - -  CONNECTORS  $12.50  QCU  Magneto  stncilun  head  mil  pi.i-e  awmtdv 


THERMISTORS  VARISTORS 

0-167312  <rn*»e.  _ $9$  n.l702?5  . 

0-170396  «»K*ad)  _ $.95  0-167176 

0-167613  'hiitfuni  .  $.95  0-168687 

0-166228  -huttui'  $.95  0-171812 

0- *64699  fnr  MTfl.  in  0-171528 

WRITE  FOR 

C.E.C.  MICRO-  D.I6I87IA 
WAVE  CATALOG 
NOW  AVAILABLE  d  li'oM 


M.i.:ii.‘n>'n  ','iiplinF  ■' 
,  han.l  p  imp'  lur  prcN 
;  Lumidity  indtcat 


$5.00  ea.  te  w  $14,50 

ission  line  QCQ — 2  QCB  Magneto  drictiun  h<  a^l  ixdl  plate 
$12.50  ea.  jisemhly  $14.50 


ALL  MERCHANDISE  GUARANTEED.  MAIL  ORDERS  PROMPTLY  FILLED  ALL  PRICES  F  0  B 
NEW  YORK  CITY  SEND  MONEY  ORDER  OR  CHECK  ONLY  SHIPPING  CHARGES  SENT 
C  O  D  RATED  CONCERNS  SEND  P.  0  MERCHANDISE  SUBJECT  TO  PRIOR  SALE 

rO.Al.AiriS'irATION’N  EQriP.AlEXT  4’«. 

131  "E9"  Liberty  St.,  New  York,  N  Y.  Att:  P.  J.  Plithner  Cable  "Comsupo'*  Ph.  Digby  9-4124 
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piilke:  e<^i  ii'me.xt  -  RADA  II  -  mau.\etiiw.\s 


SA 

SC 

SD 

SK 

$»F 

SG 

KL 

SX 

SOI 

so:i 

son 

S09 

soi» 

SQ 
SL’ 
TAJ 
TnK 
TRL 
TII3I 
APG5 
APR 
APS2 
APS:i 
APS^I 
APS6 
APSIO 
APSI.% 
ABA 
quF 
QBG 
QIQ 
WKA 
BAK 
I  pa:! 
I  PAO 
BAII 
IM  I  15 
BC  I  III 
•  Y» 
XA 
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9  SEARCHLIGHT  SECTION  ® 


BRAND  N€W  SURPLUS  OffBRfP  BY  A  LEADING 


i4.50  each  net. 


A.C.  MOTORS 

5071930,  Delco,  115  V.,  60  cycle,  7000 
r.p.m.  Price  $4.50  eoch  net. 

36938-2,  Haydon  Tim¬ 
ing  Motor,  1  10  V.,  60 
cycle,  2.2  w.,  4/5 

r.p.m. 

Price  $3.00  ea.  net. 

Haydon  Timing  Motar — 1  10  V.,  60  cycle, 

3  2  w.,  4  r.p.m.,  with  broke. 

Price  $4.00  each  net. 

45629R  Haydon  Timing  Motor,  110  V., 
60  cycle,  2.2  w.,  1  /240  r.p.m. 

Price  $3.00  each  net. 

36938-3,  Hoydon  Timing  Motor,  1  10  V., 
60  cycle,  2.2  w.,  1  1/5  r.p  m. 

Price  $2.70  each  net. 

36228  Haydon  Timing  Motor,  110  V,, 
60  cycle,  2.2  w.,  1  /60  r.p.m. 

Price  $2.70  each  net. 

Eostem  Air  Devices  Type  J33  Synchron¬ 
ous  Motor  115  V.,  400  cycle,  3  phase, 
8.000  r.p.m.  Price  $8.50  each  net. 

Telechran  Synchronous  Motor,  Type  B3, 
115  V.,  60  cycle,  2  r.p.m.,  4  w. 

Price  $5.00  each  net. 

SERVO  MOTORS 

CK1,  Pianeer,  2  phase,  400  cycle. 

Price  $10.00  each  net. 

CK2,  Pioneer,  2  phase,  400  cycle. 

Price  $4.50  each  net. 

10047-2-A  Pioneer  2  phase,  400  cycle, 
with  40: 1  reduction  gear. 

Price  $7.25  each  net. 

FPE-25-11,  Diehl,  Low-Inertia,  75  to 
115  V.,  60  cycle,  2  phase. 

Price  $16.00  each  net. 

FPE-49-7  Diehl,  Low-Inertia,  1  1  5  V.,  60 
cycle,  2  phase,  3.0  amps.,  10  w.  out¬ 
put.  Price  $34.50  each  net. 

FP-25-2,  Diehl,  Low-lnertio,  20  V.,  60 
cycle,  2  phase.  Price  $9.00  each  net. 

FP-25-3,  Diehl,  Low-Inertia,  20  V.,  60 
cycle,  2  phase.  Price  $9.00  each  net. 

CK2,  Pioneer,  2  phase,  400  cycle,  with 
40: 1  reduction  geor. 

Price  $6.70  each  net. 

MINNEAPOLIS-HONEYWELL  TYPE  B 
Port  No.  G303AY,  115  V.,  400  cycle, 
2  phase,  built-in  geor  reduction,  50  in 
lbs.  torque.  Price  $7.50  each  net. 

REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pioneer  Type  AN5730-2  Indicator  ond 
AN5730-3  Transmitter  26  V.,  400 
cycle. 

Price  $40.00  per  set  new  sealed  boxes 


Kollsmon  Remote  Indicating  Compass 

Set  Transmitter  port  No,  679-01,  indi¬ 
cator  part  No,  680k-03,  26  V.,  400 
cycle.  Price  $12.50  each  net. 

GYROS 


Schwein  Free  8i  Rote 
Gyro  type  45600. 
Consists  of  two  28 
V.  DC.  constant 
speed  gyros.  Size 
8"  X  4.25”  X  25". 


Price  $10.00  eo.  net 


Schwein  Free  &  Rate 
Gyro,  type  46800. 

Same  as  above  ex¬ 
cept  later  design. 

Price  $1 1 .00  each  net. 

Spsrry  A5  Directional  ^ 

Gyra,  Part  No 
656029,  1 1 5  volts, 

400  cycle,  3  phase 

Price  $17.50  eoch  net. 

Sperry  A5  Vertical  Gyra,  Part  Na. 
644841,  115  V.,  400  cycle,  3  phase. 

Price  $20.00  each  net. 

Sperry  A5  Amplier  Rock  Port  No. 
644890.  Contains  Weston  Frequency 
Meter.  350  to  450  cycle  and  400 
cycle,  0  to  130  voltmeter. 

Price  $10.00  each  net. 

Sperry  A5  Control  Unit  Part  No. 
644836.  Price  $7.50  each  net. 

Sperry  A5  Azimuth  Follow-Up  Amplifier 
Part  No  656030.  With  tube. 

Price  SS.SO  each  net. 

Pioneer  Type  12800-1-D  Gyro  Servo 
Unit,  115  V.,  400  cycle,  3  phase. 

Price  $8.00  each  net. 

Norden  Type  M7  Verticol  Gyra.  26  V., 
D.C.  Price  $19.00  each  net. 

Norden  Type  M7  Servo  Motor.  26  V., 

D.C.  Price  $20.00  each  net. 

Allen  Calculatar,  Type  CIO  Bonk  and 
Turn  Indicator,  Part  No  21500,  28 
V.  D.C.  Contains  28  V.  DC.  con- 
stont  speed  gyro. 

Price  $10.00  each  net. 

D.C.  MOTORS 

Jaeger  Watch  Co.  Type  44-K-2  Con 
tactor  Motor,  Operates  on  3  to  4  5 
volts  D.C.  Mokes  one  contact  per 
second.  Price  $2.00  each  net. 

General  Electric  Type  5BAI0AJ52C,  27 
V.  DC.,  0  65  omps.,  14  oz.  in. 
torque,  145  r.p.m.  Shunt  Wound,  4 
lead  reversible.  Price  $4.70  each  net. 

General  Electric  Type  5BA10AJ37C,  27 
V.  D  C.,  .5  amps.,  8  oz  in.  torque, 
250  r  p  m  Shunt  Wound,  4  leads  re¬ 
versible  Price  $6. SO  each  net. 


D.C.  MOTORS 


5069625,  Delco  Constant  Speed,  27  V., 
120  r.p.m.  Built-in  reduction  gears 
and  governor.  Price  $3.90  each  net. 

A-715S,  Delco  Constont  Speed  Shunt 
Motor,  27  V.,  2.4  amps.,  3600  r.p.m., 

1  /30  h.p.  Built-in  governor. 

Price  $6.25  each  net. 

C-28P-1A,  John  Oster  Shunt  Motor,  27 
V.,  0.7  amps.,  7000  r.p.m.,  1/100 

h.p.  Price  $3.75  each  net. 

D.C.  ALNICO  FIELD  MOTORS 

5069456,  Delco,  27.5  V.,  10,000  r  p.m 

Price  $4.70  each  net. 

5069600,  Delco,  27  V.,  250  r.p.m. 

Price  $4.70  each  net. 


5069466,  Delco.  27 
V.,  10,000  rp.m 

Price  $3.50  each  net. 


5069370,  Delco,  27  V.,  10,000  rp.m 
Price  $4.70  each  net. 
5069230,  Delco,  27  V.,  145  r  p  m 

Price  $5.00  each  net. 
S.  S.  FD6-16,  Diehl,  27  V.,  10,000  r.p.m 
Price  $3.75  each  net. 
S.  S.  FD6-18,  Diehl,  27  V  ,  10,000  r.p  m 
Price  $3.75  each  net. 
S.  S.  FD6-21,  Diehl,  27  V.,  10.000  r.p.m 
Price  $3.75 
Sompsel  Time  Control  Inc.  Alnico  Field 
Motor,  27  V.  D.C.  Overall  length 
3  5/16"  by  1%".  Shaft  %"  long  by 
3/16",  10,000  r.p  m. 

Price  $4.50  each  net. 

GENERAL  ELECTRIC  D.C. 
SELSYNS 


8TJ9-PDN  Tronsmit 
ter,  24  V 

Price  $3.75  each  net. 


8DJ11-PCY  Indicotor,  24  V.  Dial 
marked  — 10°  to  +65° 

Price  $4.50  each  net. 

8DJ11-PCY  Indicator,  24  V  Diol 
marked  0  to  360°. 

Price  $7.50  each  net. 

AMPLIFIER 

Pioneer  Gyro  Flux  Gate  Amplifier,  Type 
12076-1 -A. 

Price  $17.50  ea.  net,  with  tubes. 

COMPLETE  LINE  OF 
AIRCRAFT  THERMOCOUPLES 


147-57  41st  AVENUE  FLUSHING,  N.  Y. 
Telephone  INdependence  3-1919 


Ti/^Ute.  complete  luiuu^ 
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SUPPUStt  OF  FLFCTHONIC  6  AIKCPAFT  FOUIPMCNT 


INVERTERS 

Wincharger  C«rp.  Dynamotor  Unit.  PE- 
101  C  input  13,  V  D  C  or  26  V.D.C. 
D.C.  AT,  12.6  or  6.3  amps.  Output 
AT,  12.6  or  6.3  amps.  Output  400 
V.D.C.  AT.  .135  amps.,  800  V.D.C. 
AT.  .02  omps,  9  V  A  C.  80  cycle  at 
1.12  amps  Price  $10.00  each  net. 


1  S3P,  Holtcer 

Cobot.  Input.  24 
V  D.C.  Output 
115  V.,  400 

cycle,  3  phase, 

750  V.A.  and  26 

V.,  400  cycle,  1  phase,  250  V.A. 
Voltage  and  frequency  regulated  olso 
built  in  radio  filter. 

Price  $115.00  each  net. 

149H,  Holtzer  Cobot.  Input  28  V.  ot  44 
amps.  Output  26  V.  at  250  V.A.,  400 
cycle  and  115  V.  at  500  V  A  400 
cycle  Price  $39.00  each  net. 

149F,  Holtzer  Cobot.  Input  28  V.  at  36 
amps.  Output  26  V.  ot  250  V.A  ,  400 
cycle  and  115  V.  at  500  V  A  400 
cycle  Price  $35.00  eoch  net. 

12117,  Pioneer.  Input  12  VDC.  Out¬ 
put  26  V.,  400  cycle,  6  V.A. 

Price  $22.50  each  net. 

12117-2,  Pioneer.  Input  24  V.D.C. 
Output  26  V.  400  cycle,  6  V  A. 

Price  $20.00  each  net. 

5-D21NJ3A  General  Electric.  Input  24 
V.D.C.  Output  115  V.,  400  cycle  at 
485  V.A.  Price  $12.00  each  net. 

PE218,  Bollentine.  Input  28  V.D.C.  at 
90  amps.  Output  115  V.,  400  cycle 

at  1.5  K.V  A.  Price  $45.00  each  net. 


WESTON  FREQUENCY 
METER 

Model  637,  350-450  cycle,  115  V. 

Price  $10.00  each  net. 


WESTON  VOLTMETER 

Model  833,  0  ta  130  V.  400  cycle. 

Price  $4.00  each  net. 


VIBRATOR 

Roulond  Corp.  vibratar  non-synchras  type 
Stock  No  3H6694-11,  6,  12  or  24 
V  D  C.,  input  frequence  200  cycle. 

Price  $3.25  each  net. 


PIONEER  AUTOSYNS 

AYl,  26  V.,  400  cycle. 

Price  $5.50  each  net. 
AY14D,  26  V.,  400  cycle,  new  with 
calibration  curve. 

Price  $15.00  each  net. 
AY20.  26  V.,  400  cycle. 

Price  $7.50  each  net. 

AY31,  26  V.,  400  cycle. 
Shaft  extends  from  both 
ends. 

Price  $10.00  ea.  net. 

AY38,  26  V.,  400  cycle.  Shoft  extends 
from  both  ends.  Price  $10.00  each  net. 


PIONEER  PRECISION 
AUTOSYNS  mmm 


RATE  GENERATORS 


AY101D,  new  with  R  n  ,1  .  I 

calibration  curve. 

PRICE— WRITE  OR  CALL  FOR  J 
SPECIAL  QUANTITY  PRICES  < 
AY131D,  new  with  calibration  curve.  S 

Price  $35.00  each  net.  < 
AY130D.  new.  Price  $35.00  each  net.  % 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Type  5907-17.  Dial  graduated  0  to  360*,  ' 
26  V.,  400  cycle.  , 

Price  $15.50  each  net. 
Type  6007-39,  Dual,  Dial  graduated  0  4 
to  360°,  26  V  ,  400  cycle. 

Price  $30.00  each  net.  \ 

PIONEER  TORQUE  UNITS  < 

Type  12602-1 -A.  i 

Type  12604-3-A. 

Price  $30.00  each  net.  < 
Type  12606-1 -A.  Price  $40.00  each  net.  ! 
Type  12627-1 -A.  Price  $80.00  each  net. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Mognetic  Amplifier  Assembly 

Saturable  Reactor  type  output  trons- 
former.  Designed  to  supply  one  phase 
of  400  cycle  servo  motor. 

Price  $8.50  each  net. 

PIONEER  TORQUE  UNIT 
AMPLIFIER 

Type  12073-1 -A,  5  tube  omplifier,  Mog- 
nesyn  input,  1 1 5  V.,  400  cycle. 

Price  $17.50  each  net  with  tubes. 
Type  12077-1 -A,  single  tube  Amplifier, 
outosyn  input,  1  1  5  V.,  400  cycle. 

Price  $49.50  each  net,  with  tube. 

BLOWER  ASSEMBLY 
MX-215  APG 

John  Oster,  28  V.D.C.,  7000  r.p.m. 

1/100  h  p.  Price  $2.90  each  net. 
Westinghouse  Type  FL  Blower,  115  V., 
400  cycle,  67000  r.p.m..  Airflow  17 
C  F.M  Price  $4.50  eoch  net. 


tJl  F 


Nil 


PM2,  Electric  Indicator  Co.,  .0175  V 
per  r.p.m.  Price  $8.25  each  net. 

FI  6,  Electric  Indicotor  Co.,  two-phase, 

22  V.  per  phase  at  1 800  r.p.m. 

Price  $12.00  each  net. 

J36A,  Eastern  Air  Devices,  .02  V.  per 
r.p.m.  Price  $9.00  each  net. 

B-68,  Electric  Indicatar  Co.,  Rotation 
Indicator,  110  V.,  60  cycle,  1  phase 

Price  $14.00  each  net. 

Weston  Tachometer  Generator  (aircraft 
type)  model  752-J4  single  phose.  A.C. 
output.  Price  $17.50  each  net. 

SINE-COSINE  GENERATORS 

(Resolvers) 

FPE  43-1,  Diehl,  115  V.,  400  cycle. 

f  Price  $20.00  each  net. 

FJE-43-9,  Diehl,  115V,  400  cycle. 

Price  $20.00  each  net. 

SYNCHROS 

I  IF  Special  Repeater, 

|P1 5  V.,  400  cycle.  MBKSBK 
Will  operote  on  60 
cycle  at  reduced 
voltage. 

Price  $1 5.00  each  net. 

7G  Generator,  1  15  V.,  60  cycle. 

Price  $30.00  eoch  net. 

6DG  Differentiol  Generator,  90-90  V., 
60  cycle.  Price  $15.00  each  net. 

2J1M1  Control  Transformer  105/63  V., 
60  cycle.  Price  $20.00  eoch  net. 

2J1G1  Control  Transformer,  57.5/57.5 
V.,  400  cycle.  Price  $1.90  each  net. 

2J1H1  Selsyn  Differential  Generator, 
57.5/57.5  V.,  400  cycle. 

Price  $3.25  eoch  net. 

W.  E.  KS-59S0-L2,  Size  5  Generator, 
115V.,  400  cycle. 

Price  $3.50  each  net. 

SG  Special,  Generator  115/90  V  .  400 
cycle.  Price  $15.50  each  net. 

5SF  Repeater,  1  15/90  V.,  400  cycle 

Price  $19.00  each  net. 

[  2J1F1  Selsyn  Generator,  115  V.,  400 
cycle  Price  $3.50  each  net. 

’  SSDG  DiHerentiol  Generator  90/90  V., 
!  400  cycle.  Price  $15.30  eoch  net. 
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147-57  41st  AVENUE  FLUSHING.  N.  Y. 
Telephone  INdependence  3-1919 


'kJfuie  campieie 


W«st*rn  Union  Addrots: 
WUX  Flushing,  N.  Y. 


ip  SEARCHLIGHT  SECTION  @ 


seiem/n 

RBcmtm 

- and - 

UiaROMIC  COMPOR£RTS 


OPAD-CRm 

^COMPANY  * 


71  Warren  St. 

New  York  7,  N.  Y. 

Phene:  Btekman  3-73$S’6 


SINGLE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 


RECTIFIER  CAPACITORS 

CK-n  rVYkiMKH  invDr  $2.- 

rF-14  ifnniMFD  ijvnr*  m 

ruimiMPn  ijvnr  2.! 

C»'-l  lO'ktMFfl  isvnr  .! 

CF-i  2fKli)MF(>  InVO'"  lA 

cf-21'  jvYiMFn  i.*)vnr  1.1 

rF-*!  hhvimfh  2.w[>r  1.: 

CF-4  .‘\'^>nOMFr>  2'>VD('  3- 

rF-.*»  IViONIFD  ??OVr)C  2.‘ 

PF-#'  4f)i¥)MFn  lovnr  s.: 

PF-r  hkmimft)  i.svi>p  3.: 

PF-x  KMiMFI)  '»<»V[>C  .1 

CF-iy  .vwiMFr)  VIVCH'  i.t 

PF-ir»  2<vi«tMFn  -MiVTX’  3.: 

Pr.21  12(10  MFT)  OiNPC  3.- 

PF-9  200  MFD  1-»0VI)C  l.( 

PF-lo  VlOMFO  JOOVP,'  3.: 

PF-12  l  »r,  MFP  :r.0V[>C  2.4 


Output 

0  i2*vnr 
Pri<^ 
f  .98 

1.9.5 

2.49 

2.9.5 
4.M 
.’5.9S 

9.9.5 

13.95 

1. 5.9.5 

24.95 
2T.95 

32.95 

36.95 

44.95 
Oiitniif 

«-26*V|)C 
Price 
S.98 
I  25 

1.50 

1.95 

3.95 

4.95 
6  95 

9.95 
15  95 

24.95 

27.95 

36.9.5 

44.95 
Ontput 

0-38*V|>r 

Price 

11.25 

1.95 
3.25 

13  95 

24.95 
Output 

0  50»vi>r 
Price 
$3.95 

14.95 

17.95 

27.95 
Output 

«  9o*vi)r 
Price 
$1.95 

2.95 
695 
6  95 

10.95 

18.95 
24  95 

36.95 

54.95 
ttutpiit 

0-liMI*V|)P 

Pri«e 

$12.95 

19.95 

3.5.95 

48.95 

69.95 


2.50  M.\ 
500  .M  A 
1  AMP 
1  .5  AMP 
5  S  AMP 
.5  AMP 
10  AMP 
15  AMP 
20  AMP. 
30  AMP. 
40  AMP 
.50  AMP. 
00  AMP 
RO  AMP 


THREE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 


Output 
0  I30*VIK' 
Price 
$32.95 
48.90 
70.00 


All  Primprie*  I  I.SVAP  .50  60  4'ycl 
Type  #  VotlN  %mpH. 

\KI  5-1*2  1.5  12 

T\F30 31  2 

T\n»V-.5  30  5 

TXno-lo  3ri  10 

TNF3*i  1.5  O'  15 

TXKiti  20  U.  2«i 

XF(*18-I4  18  VCT  U 

AP  T\F  1  vjKK  urr-  rapEHsi  to  [>.‘|i 
.34.  30  \  oltn  .\KC  IVJM*  I*  ti>r>|Msl 
liver  10  17.  IS  Volte  pe.i 


0  234V*a< 
Type  A 

3Hn-4 

3Rl3-tl 

3H131.5 


4>Ulpui 
0  250*vnc 

l*rice 
$56  00 
81  .50 
120.00 


B2-30 
K2-40 

Input 
0-54VAr 
Type  4 

B3-I.50 
B.'*-2.50 
H.3-(i0(» 

B.3-5 
B3-10 
Input 
0  72VAr 
Type  # 

B4-ti00 
B4-3 
B4-.5 
B4-10 
Input 

0  1155  A4' 

3  >  pe  * 

h»i-i.5o 
Bn  250 
Bt>-4>oo 
BO-7.'4i 

Bt5-1.\.5  .  - . 

H(i-3\.5  3.5  AMP 

BO  5  .5  AMP 

BO  10  10  AMP 

BO  1.5  1.5  AMP 

0  2345  At 

1ype  4  t'urreni 

BIH  UNI  htKtMA 

B13-1X5  15  AMP 

H13-3  3  AMP 

H13  5  5  AMP 

BI3-in  lOA.MP 

'Select  Proper  Capacitor  to  Obtoln  Higher  VOC  Than  indicated 


CENTER  TAPPED 
RECTIFIERS 

SINGLE  PHASE 


RECTIFIER  CHOKES 


t'urfeni 

150  M  A 
250  M  A. 
»HN>  MA 
5  AMP 
10  AMP 


Price 
$3.2.5 
7.95 
9  95 

12.95 

13.95 


Output 
9  8*5T)C 
Price 
$6.95 

10.95 
14  95 

17.95 

20.95 

26.95 

34.95 


t’urreni 
10  AMP 
20  A.MP 
30  amp 
40  A  M  P 
.50  amp 
SO  AMP 

1*20  amp 


Cl  -10 
( '  I -20 
r\  -30 
n-40 
ri-.5o 
ci-sn 
Cl-1*2(‘ 


RECTIFIER  MO'JNTING  BRACKETS 

For  I'vpce  HI  ttiro*igii  H*>  unti 

Type  Cl  .  $  .35  per  at-t 

For  T>  pea  B13  . 70  per  eel 

For  Type*  3H  .  .  1.05  per  a.  i 


--jWSUPPLriS 


RECTIFIER  KIT 


cySlOMOCFO' 

Built  to  yo**;  ’ 

i  .  -.ill  be 


6  and  12  5  DC  at  10  Aai|Mt. 

TUIh  unit  will  deliver  unflltered  direct 
current  for  operation  of  niotora.  dyna- 
moto;a.  aolenulda.  electropialing.  battery 
charicini:  and  ainiilar  e«iuipment. 

The  following  components  are  supplied 
1  ea.  Full  Wave  Bridge  Rectifier 
1  pr.  Kectifler  Mounting  Brackets 
1  ea  Tranafuriner  116  VAC  60/60  CPS 
3  ea.  Silver-Plated  Binding  Posts 
1  ea  4>po8iUun  Tap-Switch 
1  ea.  Fuse  and  Fuae  Holder 
1  ea.  Line  t’uid  and  PIuk 
1  ea.  Pilot  Light  Assembly  and  Bust 
The  primary  of  the  transformer  la  mutti- 
tapped  permitting  adjustment  of  the  !>■ 
output  voltages. 

Complete  with  schematic  SIS 
diagram . 


»ment** 


, (quite 


VOLTAGE  REGULATORS 


VACUUM  CAPACITORS 


These  anienoid  operated  cartwin  pile  reg¬ 
ulators  will  stabilize  tl.e  output  of  12>18 
VT>C  power  supplies,  aimply  by  connect¬ 
ing  the  coll  leads  across  the  output  of 
the  rectifier,  and  the  carbon  element 
leads  in  series  with  the  load. 

F’rice  each .  St.49 

D-C  POWER  SUPPLY  FTR  3377-AS 
Hating  116  VAC  to  116  VDC.  .77  Am¬ 
peres.  Operatea  fans,  motors,  msunetlc 
chucks,  business  machines,  reluys.  etc. 
l.it'sci  iptlve  literature  available. 
I'oinplete.  ready  to  operate . $16.60 

D-C  PANEL  METERS 
Attractive.  rugged.  and  reaeonahly 
prict.d.  Moving  vane  solenoid  type  with 
accuracy  within  6**. 

0-6  Ainperea  U-C  Any  range 

n-12  Amperes  U-C  $2.49  euch 

0-lS  vuiia  D-C 

Minimum  order  $3.00.  No  C.O.D.'t 
under  $25.00.  25  %  deposit  on 

C.O.D.  Add  10%  (or  Prepaid  Par. 
cel  Post  and  Hondling.  Terms;  Net 
10  days  in  the  presence  of  approved 
credit. 

All  prices  subiert  to  chongc  without  notice. 
Orders  Ptomnffv  filled  from  Ou'  Stocks 
All  Prices  f  O.B  our  NTC  Worehouse 


Standunl  Ifrufida 


Filter  Kits  For  Above 

1  Section  Choke  input,  10^  ripph  $  9.ni 

2  Section  choke  input.  2'A  rlppif  19.28 


SILVER  CERAMIC 
TRIMMERS 

820-Z  .5-2(1  Mndd  Zero  Temp 

82*2-N  .5-2n.Mn.fd  Neg  3(Ni 

82-2-AZ  4  .5-2.5  Mn.fd  Zero  Temp 

K23-AN  2H-12.5  Minfd  Nt-g  ti.V» 

OIL  CONDENSERS 

3  Mfd  2*‘(*VPC'  Bathtub 
s5  Mfd  tOnt’DC  telephone  tvpe 
J  .Mrd  4nn\  |»f  Halhtiil. 

5.\  1  Mfd  ttiMiVI.n’  Hathtuh . 

••  Mfd  6oo\  D<'  «v  tiug  ('irtiiii- 
10  Mfd  44t»VAC/15i'0VU  w  B'-kte 
H  Mfd  «.;ilVAr/2n00VliC  w  Brkta 
16-  16  .Mfd  KnnnViX*  Vuliage  Douh 
Type  26F3HI  w/Brkta 


SYNCHRO  MOTORS 

Type  IF  Spscial^K8-6949  LI  Weetem 
Electric  115  Su  VAC— 4'jO  ?e  •• 

Brand  new.  boxed.  cc 

I  tic.-  Kuch .  Ow 


wr;tb  for  SFLBNIUM  rfctififr  catalog 

Z7I9  ON  COMPANY  LFTTFRHFAD 


ATTENTIONVr 

Bulletin  22713,  listing  vorious  government 
ond  commerciol  surplus  items,  is  now 
ovoiloble  upon  request. 


September,  ;9d9  —  ELECTRONICS 


#  SEARCHLIGHT  SECTION 


Deduct  5%  From  All  Items 
in  This  Column 


Sorry — But  We're  Scraping 
the  Bottom  in  This  Column 


Deduct  10%  from  All  Items 
in  THIS  Column 


ADVANCE 

D.P.D.T. 

ANTENNA  RELAY 

I  ID  V.  60  crclt  coil  StMtHi 
insulation.  Only  $I.9S  oach. 


GENERAL  PURPOSE  TRANSFORMERS 

Ideal  for  Bias.  Fllaaioat.  Isolation.  Steodowa.  ote. 
2  isolated  IKN  or.  sac.  IIOv  at  MO  ma  plus  0.3  # 
2  amps.  Fully  cased .  Now  $1.40  eo. 


PANEL  METERS— BRAND  NEW 

2*  WESTON  .0-1  Ma  DC  20  ohms  res  1 

GE  0-1  Ma  DC  (volt  Kale) 

2*  GE  0-5  Ma  DC  (amp  scale) 

2*  WESTINGHOUSE  0-10  Ma  DC  . 

2*  GE  O-SOO  Ma  DC  .  ■ 

2*  GE  0-10  Volts  AC  .  . 

2*  GE  0-30  Volts  DC  lOOOQ/v 
2*  WESTON  0-2SO  Volts  DC  . 

2*  WESTON  IM-O-IM  Micoomps  DC 

2*  GE  0-30  Amps  DC  . 

2*  GE  0-1  Amp  RF  (Internal  Thermo) . . 

2*  WFSTON  0-1  Amps  RF  (Internal  Thermo).. 

3*  WESTINGHOUSE  0-2  Ma  DC  . 

3*  GE  0-1$  Ma  DC  (Square  Case)  . 

3*  WESTERN  ELECTRIC  O-BO  Ma  DC  _ 

3'  OEJUR  0-100  Ma  DC  . 

3*  GE  0-200  Ma  DC  . 

3*  WESTINGHOUSE  O-SO  Amps  AC  . 

3*  WESTON  O-SO  Amps  AC . 

3*  TRIPLETT  75  Amps  AC  . 

r  WESTINGHOUSE  0-20  Ma  DC  . 

3*  WESTINGHOUSE  O-ISO  Volts  AC  . 


FILAMENT  TRANSFORMERS 

IIOV  COCy  Pri.  Fully  Cased. 

5  Veit  IS  Amp . 

2.S  Volt  10  Amp . 

2.S  Volt  CT  21  Amp . 

6.3  Volt  10  Amp . 


OUNCO  RELAY  6  volt  60  cycle  coil  DPST  $1.30 


SCOPE  TRANSFORMERS 

Pri  IIOV  60Cy~  Hermetically  Sealed 

2S00V  (9  l2Ma  .  . 

2300  #  4  MA.  2.5  Volts  #  2  Amps  . 

1050V  ^  20Ma.  20V  4.5A.  2.SV  5A  . 


MULTIPLE  SECONDARIES 

5'4V  CT  2IA.  7.5V  6A,  7.5V  6A 
6.3V  21  Amp.  6.3V  2A.  2.5V  2A 

5  Volt  4A.  6.3V.  3A  . 

2.5V  CT  20A.  2.SV  CT  20A  . 

2.5V  CT  iOA.  lOV  3A.  5V  3A.  5V  3A 


PLATE  AND  FIL.  TRANSF. 
1120  volts  CT  «  600  ma.  6 
^  6A  Hermetically  sealed  . . . 


PRI  no  V  60  cy.  soc. 
)v  CT  s  3A.  2x5VCT 
S9.95  ea. 


1500.  5000  Ohm  100  Watt  Ferrule  Resistors. 
20.000  Ohm  50  Watt  Ferrule  Resistors. 

Any  Typee  enly  .10  ea.  Min.  Order  50. 


MEGOHM  METER 


2“  GE  0-200  MICROAMPS 

Model  OW5I  $4.1 


Industrial  Instruments  medol 
L2AU  110/220  volts  60  cycle 
input.  Direct  readinp  from 
0-100000  mepohms  on  4* 
meter  can  bo  extended  i 

to  500000  mepohms  M 

with  external  supply.  ^ 

Slepinp  harweod  Mi 

Cabinet  iS'xg'xlOx 
Brand  new  with  tuhee 
plus  runninp  spare  kfl 

parts  includinp  extra 
tubes.  Great  value  ■■ 

Only  $69.50.  ^ 


HS  30  HEADPHONES 

250  ohms  imp.  Can  be  used  for 
sound  power  Telephones. 

Brand  new  .  .69  ea. 

LARGE  QUANTITY  AVAILABLE 

AT  REDUCED  PRICE 


H.V.-H.  CURRENT  PLATE  TRANS. 

1500-0-1500  volts  at  1.5  amps.  Tapped  at  1350  and 
1250.  Pri.  110/220  volts  50/60  cycles  in  2  separate 
windinps.  Built  to  ripid 
Navy  specs  by  Amertran. 
Suitable  for  broadcast 
transmitters.  induction 
heatinp.  etc.  Continuous 
10  a  10  R  swt 

129  lbs. 


PHASE  SHIFT  CAPACITOR 


4  Stator  Sinple  Rotor.  0-160  Deprooe 
Rotation  Only  $2.95  oach 


HIGH  VOLTAGE— CURRENT  MICAS 


ODDS  AND  ENDS  BARGAINS 
1000  VDC 

.004  1000  VDC  Micas  9  for  .99 

.01  600  VDC  Mira  Cond  9  for  .99 

GE  24V  DC  Rolays  5  for  .99 

02  400  V  DC  Tubulars  15  for  .99 

1000  MFD  25  Volt  Eloctrolvtir  ...  2  for  .99 

25  MFD  25  Volt  Eloct.  Tubular  .  6  for  .99 

JAN  6C.T  Tubos.  New.  Boxed  4  for  .99 

05  600  VDC  Oil  Tubular  10  for  .99 

10  MMF  Midtet  Variable  Cond.  4  for  .99 

Homeman  5  Amp  HO  VAC  CKT  R'onh*r  99 

Heineman  2$  Amp  1 10  VAC  CRT  Breahor. . .  .  1.49 

2  MFD  250  VAC  Oil  C^nd  5  for  .99 

Solar  .02  600  VDC  Dominoes  9  for  .<>9 

Erie  .0005  N7500  Ceramicons  .  IS  for  .99 

Ix.l  2  KV  DC  Oil-Condonsor  .79 

HAH  SPST  P.B.  Switch  N.O.  $  for  .99 

1/40  Amp  r?5  Ma)  Littirfusae  15  for  .99 

.25  MFD  600  V.  Tubulars  6  for  .90 

C-0  I  MFD  400  V  011  Tubulars  9  for  .99 

ButtorRy  Cond  2-11  MMF  Ball  Beannps  2  for  .99 
50  MFD  50  Volt  Eloct  Tubulars  5  for  99 

0015  5*..  Sliver  Micas  9  for  .99 

Mideet  Closod  CKT  lacks  7  for  .99 

CO  Typo  4  .001  600  VDC  Micas  50  for  4  99 


A  GREAT  VALUE 

As  Iliustratod  abovo.  1500-6-1500  volts  at  60(1  ma. 
Pri.  110/220  V.  50  60  cycles.  9  i  S«  e  x  7  s.w.t.  78  lbs. 
Mads  by  Amertran.  Only .  19.95 


HIGH  CURRENT  TRANSF.  620  Volts  CT  at  775 
Ma.  Pri.  110  220  Volts  60  cycles. 

Fully  Cased  . 5.99 


MMF  V(K:  Priew 
O  .006  3  KV  $l.5d 

I>  .00?  3  KV  .79 

r  .<¥)01  5  KV  76 

(’  .01)05  5  KV  69 

t:  .0015  5  KV  16# 

('  .003  5  KV  19# 

('  .005  5  KV  2,9# 

B  1)07  5  KV  2.75 

B  .002  A  KV  i.5# 

B  .003  6  KV  3.75 

A  .004  6  KV  4.95 

B  006  6  KV  4.25 

B  0005  H  KV  2.9# 

B  001  N  KV  3.25 

B  .00?  8  KV  4.## 

B  .003  H  KV  4.75 

B  .004  H  KV  5.59 

.009S  15  KV  32.5# 

\  .0050  \n  KV  28.5# 

A  .0013  30  KV  36.5# 


MMF  VDC  Price  i 

I)  .001  000  $  .18 

K  .01  000  .26  ' 

K  .02  rt(¥)  .26 

K  027  600  .26 

r>  .039  HOO  .3# 

<:  .01  1  KV  .45 

C  058  1  KV  .5# 

C  .07  1  KV  59 

I)  .02  1200  .  39 

C  .024  1500  69 

C  .033  1500  ,  75 

C  .015  2  KV  8# 

C  .02  2  KV  .9# 

I)  IM)2  2500  45 

K  .005  25<M)  .55 

C  .025  2500  1-29 

C  .0(H  .3  KV  9# 

C  .002  3  KV  .95 

D  .005  3  KV  7# 

C  .005  3  KV  1.24 


UTC  type  PA  5000  ehm  plate  te  500  ehm  tint  pnd 
6  ohm  voice  coll.  10  watts.  60  tP  10.000  epe 
DB.  GREAT  VALUE  .  so.  C  TS 


THORADARSON  PLATE  TRANSF.  2370  volts  CT 
at  250  MA  taopod  at  300-0-300  volts,  plus  219  volts 
55  M  A  bias  windinp.  I  lO  volt  60  cy.  pH. 

Fully  shilodod . pq.  111.99 


WIRE  WOUND  RESISTORS 

5  Watt  typo  AA.  20-2S-S0.200-470-2500. 
4000  ohms 

10  watt  type  AB.  2S-40-94-400-470-I329- 
1900-2000-4000  ehms 

20  watt  type  DG.  5O-70-I00-I50-300-75O 
lOnO- I S0025AO-2700- 5000-7500 
1 0000 -1 6000 -20000 -30000  ehms 


CHOKE  BARGAINS 

6  Henry  50  ma  300  ehms  . 

6  Henry  80  ma  220  ehms  . 

8  Henry  160  ma  140  ohms  . 

1.5  Henry  250  ma  72  ohms  . 

6  Henry  300  ma  65  ahms  . 

4.3  Henry  620  ma  42  ehms 
Swinp.  Choke  1.0/12  Henry  i  Amp'lOO 
ma  15  ehm 


30  WATT  WIRE  WOUND  RESISTORS 

Ohms;  lOO- 150- 1500-2500- 31i.4k.4500.5k-5300.l0li 
I5h.l8h.40h  .15  ea.  6  for  .9< 


U.  H.  F.  COAX.  CONNECTORS 

83IAP.UGI2U~UG2IU-UG-I4U-83I  R-83ISP  .35  m. 


ADJUSTABLE  RESISTORS 


FEDERAL  ANTI-CAPACITY 
SWITCH.  Double  Pole.  DeuM# 
Throw  854  o#ch;  10  far  $7.50 


WESTINGHOUSE 

Typ«  MN  Overcurrwnt 
R#loy,  Adiustobl#  from 
2S0  mo.  to  1  omp.  Ca- 
t#rnol  Push  Button  Rp* 
t#t.  Enclosed  in  qIoss 
cose.  Hond  colibroted 
odjustmpnts,  only  $5.9S 


W.  W.  POWER  RHEOSTATS 

25  Ohms  25  Watt 
150  Ohms  50  Watt 

250  Ohms  50  Watt  - 

300  Ohms  50  Watt 
Dual  200  Ohms  50  Watt 
8  Ohms  150  Watts 


}%  PRECISION  RESISTORS 

2000.2500-5000  8500-10.000  ohms 
50000.95000  ohms 
10000-750000-1  mep 


Precision  JS  Meg  1%  Accurocy  Resistor. 
Nnn-nduef ’ve,  I  woff,  hermeficolly  sealed 
in  o.'nss  29  eo  10  for  $2  50 


WESTERN  ELECTRIC  MOTOR 

Input  HO  volts  60  cycles.  H  watts:  Torque  75  tz.  In. 
0.65  RPM.  Ideal  for  drivinp  H.F.  Antenna.  Con. 
denser,  etc.  3'  diam..  3'f*  lonp.  Complete  with 
capacitor  ...  .  $3.75  each 


50  mepohm  35  watt  Resistor  with 
mount  $i.95  each;  10  tor  $15.00 


-PRICES  EFFECTIVE  FOR  SEPT  ONLY 


Tremendous  stocks  on  hond  Pleose  send 
requests  for  quofos.  Speciol  quonfity  dis¬ 
counts.  Price  fob  N  Y  20^  with  order 
unless  rote<i«  bolonce  C.  0.  D.  Minimum 
order  $5  00 


PEAK  ELECTRONICS  CO. 

188  Washington  St.,  New  York  7,  N.  Y, 


PHONE  CO  7444} 
OCPARTMCNr  EA 
SEND  FOR  BUUETW 
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Your  C«tt  Only  ^IIS.OO 


precision 


To  he  iirM  to  extend  the  range  of  anv 
ib<»ra’nrv  ••tandaid  I'O  V  *lf  A  r  meter 


ueni'^  rating  from  ifi  12'  cycles.  Maximum 
»r>  buiilen  of  15  »<»ll-an«p»*re  UatJo  »ccu- 
within  1  '  if  I'T  when  u^ed  w.th  mo4lel  S41 
meieps.  ConipleTe  in  poH.shed  oak  caM> 
•mo'ahle  r<»rer.  hwk  and  carrying  strap. 


CURRENT  TRANSFORMER.  General  Electric 
Cat  £240747.  5  Amp  Secondary,  binding  poata  for 
IS  20/30  40  60  and  80  Ampa.  2600  volt  inaulatien 


Lilt  Price  $247.50 


<P  SEARCHLIGHT  SECTION 


PORTABLE  CURRENT 
TRANSFORMER 


A.C.-D.C.  VOLTMETER 


PORTABLE  <CHRONOMETRIC) 
TACHOMETER 
Joeoer  Watch  Co.  Model  .:;43A-6 

•  Cen  be  uaed  for  apeeda  up  to  20.000  R.P.M. 

•  Can  be  uaed  for  lineal  apeed  meaaurementa  to 
10.000  F.P.M. 

•  Ideally  auited  for  teatint  the  apeeda  of  motora. 
particularty  of  fractional  horse  power,  lenerators. 
tarbinoa.  eentrlfupals.  fana.  etc. 

•  Very  email  Torque— requiree  practically  no 
power  to  drive. 

a  Unequalled  Readability  2*  Open  face  dial— each 
divialon  on  large  dial  equaU  10  R.P.M. :  each 
diviaien  en  amall  dial  equala  1.000  R.P.M. 

•  Greateet  Accuracy — meeta  Navy  apecitlcatlona— 
guaranteed  to  be  within  *a  of  IS. 

•  Roaulta  of  toit  reading  remain  on  dial  until  next 
teet  taken. 

•  Puah  button  for  automatic  reeetting. 

•  Cemglete  with  the  following  acceeaeriea. 

I — Large  eointed  rubber  tip 

1— Large  hollow  rubber  tip. 

1-^*  circumference  Wheel  tip 
I  Operatinp  inatruetiona. 

I— Temperature  Cerrection  chart.* 

The  combination  of  the  above  feaHurea  will  five 
accurately,  within  a  few  aeconda.  by  direct  readinq. 
the  R.P.M.  of  ahafta  or  the  lineal  apseda  of  aurfacea 
without  any  acceaaorlea  er  timing  of  any  kind.  Each 
■nit  cornea  complete  in  a  red  velvet  lined  carrying 
epae  S'xS'a'il'}'.  Net  Liat  Price .  $70.00 


WESTON  341 

O'ISO  Volta.  Electrodynamometer  type.  '/i  of  IS 
Accuracy  on  D.C.  AND  A.C.  FROM  25  to  1200 
CYCLES.  Indieatea  trup  r  m  i  veltago.  Shielded 
movement.  3.0  V.A.  power  conaumptlon.  Comptoto 
In  mahogony  carrying  caao  with  cover..  Even  though 
thoeo  Inatrumonta  are  Brand  New  Surplua,  wo  had 
Woeton  check  each  and  every  unit  and  furnlih  a 
NEW  Certificate  to  guarantee  the  accuracy  of  each 
Inatrument.  Ideal  for  uao  In  conjunction  with 
model  311  Potential  Tranaformer  to  extend  the 
range  to  750  4  1500  volta. 

New  In  original  manufacturera  boxea 


WESTON  327  TYPE  2 

5  Amp  Secondary.  10/20  50  4  100  Ampa  on  bind¬ 
ing  posta  4  200/300  400  600/1200  Ampa  with  in- 
•orted  primary.  Capacity  25  V.A..  2500  volt  in. 
aulation.  25-133  Cyclea.  Ratio  Accuracy  on  60 
cycle  within  1/20  of  I**,  on  25-60  cycle  1/9  of 
l*«.  Phase  Angle  error  will  not  exceed  5  minutea 
New  In  original  manufacturera  boxea. 

Llat  Price  $206.25  YOUR  COST  ONLY  $72.00 


WESTON  539 

2/5/10  20  Amps  on  bsnding  post  and  twitch.  In¬ 
serted  primary  for  50/100  4  200  Ampa.  Capacity 
2  V.A..  Accuracy  within  l*«.  Sc'^ondary  I  Amp  for 
use  with  I  Amp  laboratory  atanda  d  inatrumonta. 

New  In  original  manufacturers  boxea. 

Liat  Price  $61.50  YOUR  COST  ONLY  $26.56 


PORTABLE  TACHOMETER 

Multiple  Ronge  Continuous  Indicating 
This  unit  is  of  the  centrifugal  mechanical  type  and 
it  designed  to  show  INSTANTANEOUSLY  and 
CONTINUOUSLY  tho  apeed  or  change  in  apeed  of 
any  revolving  shaft  or  surface.  No  atop  watch  or 
other  mochaniam  required. 

o  Three  ranges  In  R  P  M.  and  three  In  F.P.M. 
Low  Range  300-1.200  (Each  division  equala 
10  R.P.M.) 

Medium  Range  1.000-4.000  (Each  division  equala 
10  R.P.M.) 

High  Ranqe  3.000-12.000  (Each  division  equaU 
100  R.P  M.) 

O  Largo  open  dial  4*  diameter, 
o  RuQoedly  constructed  for  heavy  duty  service. 

•  Bell  bearing  and  oiliest  bearings— require  no 
lubrication  whatsoover. 

•  Readily  portable— Fits  neatly  into  hand. 

p  Gear  shift  for  selecting  low.  mod.,  high  ranges. 
Made  by  Jones  Motorola.  Stamford.  Connocticut. 
Comes  completo  in  blue  velvet  lined  carrying  case; 
7'/e*L  X  4'H  X  5'W.  Your  cost . $24.50 


PORTABLE  CURRENT  TRANS¬ 
FORMER 

Weston  Model  461  4  (see  lUuHtratiMn).  This 

unit  can  he  u>*ei|  with  anv  prec'Sn.ii  *■  Ampere^ 
A.C,  Meter  lo  extend  the  range-*  of  the  meter  to 
50.  100.  2110.  2.50.  .500  «ir  1000  Ampere.-,  A.C.  Aocu- 
racv  within  U  of  :  .N'innal  8e«-*>nrtary  t'apar 
Ity  =  1.5  Va.  Itind.iig  I’o'tH  for  50  Ampere  tap.  In 
settee!  primarv  for  Ino.  2"ii.  2.'*o.  500  and  1000  Ain 
peres;  Insulated  f«>r  n-e  up  t'>  2.'oti  solt.s.  Llbt  Prire 
on  NET  fob.  NY  $35.00 


ALL  ITEMS  ARE  BRAND  NEWSUR- 
PLUS  GUARANTEEO  UNLESS  SPECIFIED 
OTHERWISE.  Orders  accepted  Irom  rated 
concerns,  public  institutions  &  agencies 
on  open  account,  others  please  send  25% 
deposit,  bolonce  C  O  D.  or  check  with 
order.  All  prices  FOB  our  warehouse, 
NYC 


MARITIME  SWITCHBOARD 

338  CANAL  STREET 
NEW  YORK  13,  N.  Y. 

Worth  4-8217 


We  carry  a  complete  line  of  surplus  new 
meters  suitoble  for  every  requ  rement,  such  os 
portoble,  pond,  switchboard,  laboratory  stond- 
ard,  etc. 

Over  50,000  METERS  In  Stock 

We  carry  a  wide  assortment  of  aircraft  type 
electricol  meters,  precision  tubulor  multi¬ 
pliers  and  meter  shunts.  Your  inquiries  will 
receive  our  prompt  attention. 
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A.C. -D  C.  VOLTAGE  TESTER 

RESISTANCE  RANGE:  n  2nu  Mtgnhma  <at  500 
volt  test  potential  I  0  2i>(i0  <<tui>4. 

VOLTAGE  RANGE:  I.'.O  ;i(H)  i;no  Vnlta  DP. 

15u-30n-6n0  Volta  A.C. 

PuHh  button  artion  for  resistaniv  readings.  Oper¬ 
ates  from  internal  is-wer  wupplv  off  two  *8  drv 
l«aige  4*  meter  .-inil  ktiiie  edge  pointer  Insure 
aoeiirate  reading-  <'i>mplete  with  teat  leads  and 
Inat ruction.',  in  metal  cairxing  c.i'e. 

Asaociated  Kesearch  M'Mel  £2nl. 
tHl.ghily  u.^1  excellent  «oiidinon  guaranteedi. 
Your  Net  Price  $38.00 


WESTON  MODEL  311 
PORTABLE 

POTENTIAL  TRANSFORMER 


"VIBROTEST" 


INSULATION  RESISTANCE 


and 


Price  I 

$  4.^5  ! 

f.M  I 

4  4S 

4.45 

4.45 
.44 

,  4.45 

4.45 
.  44.54 
4.45 

4.45 

1.45 
I.H 

.4H 

.  1.45 

MB 
.48 
.14 
.28 
.54 
2.48 
.  4  45 

1.75 
.  7.54 

I.IN 
1.54 
.  4.45 

.  4.25 

.  1.45 

2.14 
.  12.45 
.  *45 

.  14.45 
.  11.45 
.  24.45 
.  24.45 
,  17  45 
.  11.45 
.  24.45 
.  4.45 

.  17.45 
.  24  45 
.  24.45 
.  24.45 
.  24.45 
.  4.45 

.  4.45 

.  4.45 


Price 

1.54 

1.54 

.44 


Type 

ISP. . 

I5R 

21I>4 

24C; 

15T 

45SPEC. 
75TL 
I44TH.. 
144TS.  . 
II4A  .  . 
II4B 


Type  Price 

RK23 .  4.45 

RK25  .  2-45 

RK13 . 48 

RK14 . 54 

RK14  .  1.75 

RK54 .  5.45 

RK44 . 74 

RK45 .  24.45 

RK72 .  1.45 

RK73  .  1.45 

RX124  .  14.44 

SD844  4.45 

T24  .  1.54 

T55  .  1.45 

T244 .  14.45 

TZ24 .  1.54 

TZ44 .  2.45 

t'H54 .  5.45 

V74D .  4.45 

VR75 . 48 

VR78 . 75 

VR44 .  ^.75 

VR4I .  i.44 

VRI4S .  .48 

VRI54 . 75 

VTI27A. .  1.44 

vrill  .  1.14 

WL444 .  14.44 

WL448 .  14.^ 

WL532A .  4.44 

WL542 .  14444 

WL414 . 144.44 

Z225  .  1.45 

ZR124  ..  4.45 
ZP477/I2DP8  14.45 
4A2  ...  1.44 


Type 
1A5  . 

1A8GT. 
1B7... 
1D4  .. 


Price 

1.15 

2.54 

$1.45 

.44 

.44 

4.45 

75.44 
3.44 

44.45 
.44 

2.48 


Type 

4SA7GT. . . 

4SB7Y . 

4SC7 . 

4SD7GT.  . 

4SFS . 

4SP5GT 

4SP7 . 

4SG7 . 

4SH7 . 

4SJ7 . 

4SJ7CT  . 

4SK7  . 

4SK7CT,... 
4SL7CT  . 
4SN7GT.  . 
4SQ7 

4SQ7GT. . . . 
4SR7 

4SR7GT .... 

4SS7 . 

4ST7 . 

4SV7  . 

4T7G  . 

4U/5G5 . 

4L'4GT . 

41I7G . 

4V4  . 

4V4GT  .  . 

4W7G . 

4X4  . 

4X5GT . 

4Y4G . 

4Y7G . 

4Z7G  . 

4ZY5G  .  . . 
7A4/XXL  . .. 

7A8  . 

7A4 . 

7A7  . 

7A8 . 

7AD7 . 

7AP7 . 

7AG7 . 

7AH7 . 

7B4  . 

7B5  . 

7B4 . 

7B7 . 

7B8 . 

7C4/12341A 

7C5 . 

7C4 . 

7C7 . 

715/1241. 
714.  .  . 
717 
7P7 
7P8 

7G7/I212  . . 

7H7 . 

7J7 . 

7K7 . 

7L7 . 

7N7 . 


Type 

I2SN7GT.... 

I2SQ7 

I2SWCT.. 

I2SR7 . 

I2SR7CT.. . 

12X3 . 

I2Z3 . . 

I4A7/12B7 

I4AP7/XXD 

14B4 . 

14B8 . 

14C5 . 

1407 . 

1414 . 

1417 . 

I4P7 . 

UPS . 

I4H7 . 

I4J7 . 

I4.N7 . 


5AZ4  . 
5R4GY. 
5T4  . . 

5U4G... 
5V4G... 
5W4  . 

5W4GT. 
5X4G  . 
5Y3GT. 
5Y4C  .. 


I21A 
243A 
245B.  .  . 
211 
2I5A 
2170 
218 
22IA 
2311). 
2420  . 
2440 
2.54R 
254TH  . 
254TL  . 
252A  . 
254  . 
254A 
242A/B 
274A/B 
282 A/ B 
244A 
24IA.  .  . 
244A.  .  . 
144B  .  . 
144TH.. 
144TL.  . 
147A .  .  . 
3I4A.  .  . 
327A.  .  . 
138A  .  . 
134A  .  . 
154A/B. 
154C/D. 
348AS  . 
17IA/B. 
143A  .  . . 
144A .  . . 
144A  .  .  . 
444A.  .  . 
441A  .  . 
441A/B. 
44SA.  .  . 
417A.  . . 
434A  .  . 
444A/B. 


14R7 
14S7 
14W7 
14X7 
14X4 
14... 
14TS 
22  .. 
14A 


4AG5  ... 
4AG7  ... 
4AH4.... 
4AJ5. . . . 
4AK5  ... 
4AIC4  ... 
4AL5 
4AL7GT. 
4A05  ... 
4AQ4  . 
4A07CT. 
4AR5  . 
4\S7C.. 

4AT4 _ 

4AU4...  . 
4AV4. . .  . 
4B4G.... 
4B5 

4R4G . . . . 
487  .  . 

4B8  .  .  . 

4B8G  . . 
4BA4 
4B14  . . 

4BG4G.  . 
4BH4.... 
4BJ4.  ... 

404  . 

405 

4C5CT .  . 
404 . 

407  .  .  . 

40SG.... 
4D4  .  .  . 

408G . . . 
4E5  ... 

414 .... 
4P5  . 

4P5GT  . 
4F4 

4F4GT. 

4F7 

4FSG  . 

4G4G  . 

4H4 

4H4GT. 

4JS 

4J5GT.. 
4J4 . 

4J7  . .  . 
4J7GT.. 
438G  . 

4K5GT 
4K4GT 
4R7 

4R7GT. 

4X8  .  .. 

4K8crr. 
4L5G... 
4L4  . . . 
4L40... 
4L4GA. 
4L7  .  . . 
4L7G... 
4N4G... 
4N7  . . 

4N7CT. 
4P5GT. 


454TI|.. 
4.54TL.. 
527  .... 

531 . 

532A .  .  . 
S75A .  .  . 
741A.  . . 
7t3A . . . 
745A  .  . 
744CY.. 
747 A/B. 
7MA  .  . 
714A  .  . 
7I3A  . 
7I4AY  . 
7ISA/B 
7150.  . 
7I7A 
724DY 
721A  B. 
723AB  . 
724A/B 
725A  . 

724A  .  . 
75rrL 


2451 . 

5514 . 

5514 . 

5542  . : .  . 
7143  .  . 

8445  . 

Mil  _ 

M13A  . 
MI3A 
841 4  A 
M14 

8424 

8425 

rsB  . . 
042 

01072  , 
0X1445  .. 
0X1444  . 

0X1444 
PF54 
Flic  , 
FL30  . 
F123A 
P444 

FG17  .  . . 
FG27A .  .  . 
FG33  .  .  .  . 
FG8IA  .  . 
FGI45 
FGI72A  .  . 
FG235  ... 
Fr.738B .  . 
01.144  . 
OL542A  .  . 
OL534  . 
OL554  .. 
01-447..., 
HFI44..; 
HF244... 
HP214..: 

HY75 _ 

HY4I5 ... 
HY1I148 
Xr4l4  . 
MI.I41 
REL34... 

I  RK22  ... 


7R7 . 

7S7 . 

7V7 . 

7W7 

7X7/XXPM. 

7Y4  . 

7Z4 . 

14 . 

I2A . 

12A4  . 

I2A4GT  .  . 
12A7  .... 

I2A8GT  ... 
I2AH7GT..  . 

I2AL5  . 

I2AT4 . 

I2AT7 . 

12AU4 . 

I2AU7 . 

12BA4 . 

I2BE4 . 

1208  . 

I2F5CT,  .  .. 
12H4 

12J5GT . 

I2J7G . 

I2J7GT 
I2X7GT.  .  . 
12X8 

I2X8GT.  .  .  . 
I2WGT  . .  . 
I2SA7 
:2SA7GT 

I2S07 . 

12SFS  .  .  . 
12SF5GT.  . 
I2SF7  .. 
I2SF7GT 

12SG7 . 

t2SH7 . 

12SJ7  .  . . 

I2SJ7GT 
i  I2SX7  .. 
l2vSK7GT.. 
I2SL7GT.. 


814 . 

811 . 

812 . 

812H . 

813  . 

814  . 

815  . 

814 . 

824 . 

828 . 

824A/B.... 

824B/1124. 

834 . 

834B . 

832/A . 

833A . 

834  . 


84 . 

84Y  ^ 

II7L7CT. 

I17M7GT 

II7N7CT 

II7P7CT 

tl7Z3 

I17Z4GT 

I17Z4GT 

FM-1444. 

UX124... 

UX248... 

4441  . 

4442  . 

4443  . 


iSfr:.: 

4JPI . . . 
4LP7... 
4NPI... 
14Y  . . . 
I4SP1C. 
I4BP4  . . 
14CP4.  . 
I2DP7.. 
t2DP8.. 
12FP7  .  . 
12GP7.. 
12HP7.. 
12LP4 


IV  .  . 
2A1  . 
2A4G. 
2A5  . 
2A4  . 
2A7  . 
2B7  . 
2V1G 
2X2A 
3A4  . 


4R7GT 

4S7  ... 
4S7G.. 
458GT. 
4SA7  . 


SEARCHLIGHT  SECTION 


Buy  Now— Buy  Niagara 


(ALL  TUBE  TYPES  IN  STOCK  NOW— SUBJECT  TO  PRIOR  SALE-PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE) 


20%  DEPOSIT 
WITH  ORDERS 
UNLESS  RATED 


NIAGARA  RADIO  SUPPLY  CORP. 


160-E  GREENWICH  STREET 


NEW  YORK  6.  N.  Y. 


Pfcon* 

DIgby  9-1132-3-4 
All  PricRS  F.O.B. 
N.  Y.  C. 
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5Z4  . 

4A3  .  .  . 

4A4 . 

4A7 

4A8  . 

4A8GT  . . . 
4AB5  /4N5. 
4AB7a8Sl. 
4AC4GT... 
4A^/18S2. 

4AD4 . 

4AD7G  ... 


4A4G  . 

4B2 

4B3/VR44 
4C3/VR145... 
4D3/VR154.  . 

OY4 . 

4Z4  . 

PZ4G . 

OlA . 

1A3 . 

1A4  . 

IA4P  . 

1A5GT . 

IA4  . 

1A7GT . 

1B3GT . 

tB4  . 

,  1B5/258 . 

!  1B7GT . 

I05GT . 

104  . 

IC7C . 

ID5GP . 

ID7G . 

1D8GT . 

115GT . 

I17G . 

IP4  . 

IP5G . 

IP4 . 

1F7C . 

1G4GT . 

IG4GT . 

1H4G  . 

IHSGT . 

IH4G  . 

1H4GT . 

1J4GT . 

IL4 . 

1LA4 . 

1LA4 . 

1I.B4 . 

ILC5 . 

1L04 . 

ILD5 . 

1L13 . 

ILG5 . 

ILH4 . 

ILNS . 

IN'SGT . 

IP5GT . 

lg«GT . 

IM. 

154  . 

155  . 

1T4 . 

IT5CT . 

IU4 . 

IU5 . 


38A40 .  1 

2SAC50T....  1 

25L4GT . 

25Y5 .  1 

25X8^ . 


35/h . 

ISAf . 

85B5^ . 

88L4GT.....W 

35W4 . 

15Y4 . 

35Z3 . 

35Z4OT . 

15Z5GT . 


WATCH  THIS  LISTING  EACH  MONTH  FOR  LATEST  CHANGES 


ALL  BRAND  NEW 


STANDARD  BRAND 


MINIMUM  ORDER  $5.00 
QUANTITY  PRICES  ON  REQUEST 


l 


MINIATURE  DC  SELSYN 


•rneml  KlerCrIr 

JtAloKJS'JH  S7 


INDICATOR 


9  25  amp> 


Nh.ift  5/M- 
*riie  «I2..V> 


G.E.  POSITION  TRANSMITTER 

p**  ^TJlf — •  ontinuiiuiily  rotatable  360* 
»und  potf  nti»»iijft**r.  Tapj*  ♦»\Hry  120 
Twt»  l*iij  <ip|><tHHil  idulers.  24  v 
I*  ovieration  with  in«lu'at‘>r  d*Hcrtbt‘d 
n>vf  Stock  5SA  i:?  Price  1(4.75 


IkeJco  -Motor 

*  Alin...  I’M  tuld.  27  5  v 
tir.  1"  X  1“  \  2*  IK.  IMn- 
lon  K»‘ar  on  1*11.4(1.  Stock 

Price  $3.75  e«ch  plu**  154  |».p 

r  OELCO  CONSTANT 
m  -  SPEED  MOTOR 
r  A-7155 

*  l/JO  hp  3.110  rpni.  I'nni 
duty.  3H"  dlani  x  5 S' 

;  extr-nai.in,  5^:12"  diam  4  hoi. 
ni{.  fitoik  rSA-94  I'rloo 


ALSO  IN  STOCK 


DC  GENERATOR 


4IMI  4  \  t  I.K  Mli  Hh'.Ts 

.\rT(»Sl  Ns 

AM)  IK'  K.\TK  <«!•:% KKATOKS 


IR.  Shaft 
base  mountii 
each.  _ 


It  0  75  arnperea 
<’oiit.  duty.  Idea) 

S|MN‘bftl  low  price  $2.95 


400  cycles 
ShippinR 


Delco  506925  Constant 
t^peed  IM'  .Mot*»r,  27  \ 

I)r  120  rpri.  4;ov**rnot 
c«»ntri.llc4l  S  ...  k  2rSA 


SYNCHROS 


149  pric.. 


SERVO  MOTOR  SPECIAL 


Prices  on  Request 


LP>21>LM  Compass  Loops 

QUANTITY 

PRICES 

w  W  ON  REQUEST 


Price  $4.7.5  each. 


ItiHlIlie  we- 13 
Mntor 

nr.  \  ».'>  cycJea. 

hp  iM'ii  rpm.  < 


*rl«'e  $9.50  each. 


gi  SEARCHLIGHT  SECTION  ® 


ELECTRONICRAFT 


INC. 

.Y  FLACr  -UCKAHOE  N.  Y 

PHONE:  TUCKAHOE  3-00<4 


RADAR  TUBES 

2J62  Marnrtron 

2914-3U10  me  .  3$  K  W . 

4C35  Thyratron  .  .  . 

7BP7  C  alhiHlf-  Kjiy  . 


MERCURY  CONTACT 
RELAYS  gH 

WESTERN  ELECTRIC 


SHOCK  MOUNTS 


TYPE  D-I6ft479 

ThcM  rsltyt  ars  flais  SMied.  mtreyry- 
wetted  contact  twitches  surrounded  liy 
oRuratint  ceils  and  encased  in  metaJ 
housinfs.  mounted  on  an  octal  tuba 
base. 


PARABOLOIDS 

17S*  diameter,  spun  magnesium  dl>bea.  4  inehea 
deep  Keiiuorivd  peruneter.  Two  e.!-*  trf  mounting 
brackets  on  rear,  itpening  at  ape\  for  wasegui^ 
dlp«*le  IS*  I  IS.* 

Brand  new.  per  pair.  $8.75 


MODEL  AN  APA  10 
PANORAMIC  ADAPTER 

Provides  4  Types  of  Presentation; 

It)  Panoramic  (2)  Aural 
(3)  Oscillographic  (4)  Oscilloscopic 

iMslfnfvi  tor  Owe  with  reivuliig  esiuipiiient  AN 
Aim  7.  .W  Aim  AN  Al’lt  4.  H(Tt  .SsT  or  any 
retfiver  with  I  K  of  4V,kr.  S  2mc.  tir  3"mc 
With  21  tiilie*.  infliidinii  3*  tube.  I’fioverted 

for  operation  on  116  V.  BO  cycle  aourre. 

Includes  HO  aaee  T  M  $19S.OO 


TYPICAL  APPLICATIONS  >1 

•  Hi|ti  spaed  keyina 

•  Takulatini.  and  camautlnt  mualni 

•  Relay  Amplifiers 

•  Vibrator  Power  Suaplies 

•  Servo-mechanisms 

CHARACTIRISTICS 

•  Hi|h  speed  of  operation 

•  Constant  oaeratinf  charactariitics 

•  Freedom  tram  chatter 

•  Hifh  current  capacity 

•  Lony.  trouble-free  service 

Single  Pole.  Double  Throw  Contacts.  Two  ci 
/UO  ohms  and  iiOO  ohms.  Operatiny  curren 
cotls  connected  in  series  B.b  ma.  Release  c 


SOUND  POWERED 
FIELD  SETS 


TSrKTI’-S 

No  batteriew  necMled. 
Braml  new  tn  Water¬ 
proof  fabric  carrying 
cane  with  atrap. 

Per  Unit . $29.50 

Per  Pair  ...  55.00 


AN^APA.10 

POWER 

SUPPLY 


When  operated  under  sperifled  conditions  th 
relay  has  a  lile  expectancy  of  1000  hours  at  C 
operations  per  sacond. 

Overall  lenylh— i.3/ir.  Overall  dla.—  l.S'lfi* 

Brand  new  dP  A  ^  ^ 

Priced  ot  o  fraction  \  ^  /  S 
of  Governmefit  cost 

Send  for  4  pogo  Tochnicol  data 


W.  E.  CRYSTAL  UNITS 
TYPE  CR-1A  AR 

Available  in  quantity->foliowing  freqafnci 
$910  -  $350  •  6370  •  6470  •  6510  -  b6IO 
6670  -  6690  •  6940  •  7270  •  7350  •  7380 
7390  •  7480  -  7680  •  9720  -  Kilocycles 

Brand  New . $1.00 


25,000  Volt 
Inerteen  Filled 
Vi  MFD.  Type  KP 
CAPACITORS 
Brand  New  .  $23.5 
Shipping  weight  35  lbs 


THERMOSTATIC 
TIME  DELAY  RELAY 

type  11.S  No-45 

llfarer  ToUatir  115\'.  Normally  r-pen 
SrST  c<ilita<-t>  4'.  .HCt*.  delav.  CuntPL't 
rating  H.'iV  ;  V  .  ,\.i  ittr  44UV..  .A  »' 
2.\  >  max.  itiliagi-  on  (-«>ntart» — KhH). 
mat  iitiiagt*  laf  rontBit'h  aiol  hfpter  • 
r.'iM  .Ml/.*  ;;  ;♦  32  x  i  v*  oierail 
M.i'|.‘  fi.r  r  S  Navy. 

New  Surplus . $1.10 


VOLTAGE 
REGULATOR 
CHASSIS 
AN  APA-10 


SYNCHROS  in  Stock 

I  TyiMM,.  5K.  .MUi.  SSF.  .SMIMi.  tlltO 
Pricn  on  rpqueat 


LINEAR  SAWTOOTH 

POTENTIOMETER 

W.E.  No.  KS  1S13S 

nput  24  iitith  l>('.  Output  tarlen’ 
n  Bt'Oirdau.-e  with  linear  npwtooth 

Brand  New  ....  $5.75 


^  WESTERN  ELECTRIC 

fj  Type  0  8  0173312 

if  SOUND  POWERED 

^  CHEST  SETS 

No  Batteries  Required 

Ideal  tor  television  Installert.  or  any  antenna 
measurement  work.  Leaves  hands  free  to  make  ad- 
iustments.  Consists  of  mtrrophone  and  headset  as 
illustrated. 

Brand  New  Each  $19.50 


NAVY  ^ 
MOTOR  ty.; 

GENERA- kdaA 
TORS  ^ 


SELENIUM 

RECTIFIER 

Brldoa  Type 

Input ;  38  V  AC 

Output:  2H  V.  DC  .  1.1  Amp- 

Brand  New  $2.75 


RADAR  COMPONENTS 

CRP-23AGC  Load  Dividers  for  use  with 
S.G  Modernization  Kits.  New. 
CBM-50AFO  Navy  type  Rodor  Repeater 
Adapters.  New  and  complete  with  14 
tubes,  coax  fittings,  installation  plans 
and  wiring  diogroms. 

SO  Series  Radar  P.P.I.  Units  and  accessory 
Control  Panels.  New. 

Syncho  Amplifiers.  New. 

Type  CARD  23AEK  Beoring  Control  Units. 
New. 

Type  T  O  Y.,  SO-1,  SO  13,  SO  3  Rodor 
Antenna  Assemblies.  New. 

Rodor  Crystals  Raytheon  98.35  KC 
Type  SO-II  Radar  Modulator. 

Type  SO-1  and  SO-13  Transmitter  Receiv¬ 
ers. 


Allis  Cholmers  1 15V  D  C.  to  IJOV  «0  cy., 

1  Ph  1  25  K  V  A  ,  P  f.,  80  Centiifugol  storter. 
Fully  encloved. 

New  $97.50 

Some  os  obove  but  for  230  V.  4125  00 

0-C,  input  .  ^ 

O'Keefe  ond  Merritt,  115V  DC.  to  120V. 
AC.  50  cycle*.  2  KVA.  Pt  .9 

New . $165.00 

Diehl  120V.  DC.  to  120V.  AC..  60  cy..  1  Ph. 
2.5  K.V  A.  Complete  with  mognetic  controller. 

2  field  rheostot*  ond  full  set  of  spore  ports  in¬ 
cluding  spore  ormotures  for  generotor  and 
motor 

New . $185.00 

Electrolux  Dynomotor  lOS/130  V.  DC  at  6 
omps.  to  26  or  IIV.  D  C-  ot  20  amps,  or  40 
omps.  respectively.  Fully  filtered  for  rodio  use 
ond  complete  with  Squore  "D"  lineswitch 
Navy  type  CAJO  211444. 

New .  $74.50 


STEPDOWN 

TRANSFORMERS 

Input:  115  V.  60  cyeJ^ 

Output  V..  at  II)  anipa 
Alwf  tawd  at  «V  .  for  pilot 
light.  Mfal  fop  Hrlfiitum  R»h- 
Uflfp  Ai'pltf'atloM.  etc. 

Brand  New  $2.45 


RELAY 

riare  octal  baae  IMay 
No.  SOFMX  115V.  60 
cy.  0  140  amp  Rea.  75 
ohm.s  Makfva  two  brvAka 


All  prices  indicoted  ore 
FOB  Tuckahoe,  New 
York.  Shipments  will  be 
mode  via  Railway  Ex¬ 
press  unless  other  in¬ 
structions  issued. 


All  merchondlM  guarorv- 
ta«d.  Immadiata  dalivary, 
•ubiact  to  prior  solo. 

All  Prices  Subject  to 
Change  Without  Notice 
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I  RELIANCE  SPECIALS 


SEARCHLIGHT  SECTION 


CARBON  MICROPHONC-T  17  uul 
AN  CONNECTORS.  '  iUritV  <ito^k  on 


mAtching  trAD« 

. $l.4§ 

htnil.  lotiUlrIcM 


PULSE  TRANSFORMERS 

X  154  Ti,  I’TAH.  mark**.!  9262  or  9280.  •mall 
Kray  caae  1%"  high  x  I**"  x  Si"  with  two  6-32 
miK.  Rtuds  Ratio  1:1:1.  hyperail  cor**.  ft. SO 
S53-71:R— Spec.  10,  111  Chicago  Trana  .  e.|Utva- 

lent  to  9262  (above) .  91. SO 

TR  lOm.  Pinion  Toil  Co . 91. ^S 

TR  1010,  Pinion  Coil  Co . 91. «S 

S5S-72SO-3A.  r.aHed  IS/IS**  dta.  x  IS"  high.  PC 

10  ohm,  3S  ohm.  140  cy.  to  175  KC . 9I.^S 

SS2>72S1-2A,  almilar — shorter  puleea . 91. 2S 

P16UI0.  60  Kc  to  4  Me.  IS"  dia.  v  IS"  high 

120  to  2350  ohnie .  93.00 

KS9R00.  Ratio.  1  1  1.  2:1,  Freq.  ran».«  380  to 

620  C.r.S .  93.SO 

D106173*  W.  R.  Freq.  reaponae  10K('  to 

2  MC .  $9.90 

300  KV.4  GE  7SS7206.  50  ohm  pulse  cable  con« 
nectlon;  3,850  V.  In..  17,300  V.  out.  <250  KVA 

't?  S  microsecond)  ....  .  911.75 

900  KVA  G.K.  K2731.  28.000  Volt  pk.  output. 
Riniar.  pulse  width:  one-mtcrosecond ■ -914.50 


COAXIAL  CABLES 

RG  8/U  52  OHM— Per  1,000  ft.  $50.00 
RG  22/U  95  OHM  (2  cond.) 

per  1000  ft..  $120.00 
RG  62/U  93  OHM  per  1000  ft.  $  40.00 

COAXIAL  CABLE  CONNECTORS 


CAPACITORS 


POSTAGE  STAMP  MICAS 

8-2  mm(  so  mmf  240  mmt  650  mm(  .002  nifd 
10  56  350  680  .0026 

18  60  970  800  .0027 

20  68  400  .001  mfd  .003 

22  00  470  .0012  0090 

25  100  500  .0013  .005 

30  ISO  510  .00135  OOH 

40  160  560  .0015  01 

47  220  600  .00136 


Price  Schedule 

8.2mmfto  OOlmM  Sc  .0026mfd to .00«mfd  1; 
.OU12nifd  t«i  .<N)2iufd  7c  .01  nifd  I* 


Angle  A  ts:,r.  -  P||if 

ISc  28e 

R-MS  PL-259 

83.IAP  83-I8P 

Adestor  for  PL- 259  A  for 

8i2d  earh . 

3-  ISI'N  ».2*|UGI3/ 
83-lJ  M  (70  21 

b^lT  1.12  uo  2'>/ 

3-22Ar  .99  hj: 

.*5  I  H9  iti 

83-IJ  I.Se  I  O  25/ 

g3-22R  .4*  UO  27/ 


Socket 
29c 
$0-239 
83- 1 R 
on  small 


SILVER  MICAS 

lU  riiilif  LViHimf  390  mmt  600  lumt  002  i 
39  l.HO  400  620  iM>24 

60  200  430  665  tH)25 

62  208  466  680  .0,127 

66  240  470 

68  2.10  488 

100  300  500  .001  mfd  '0O4 

110  330  .510  .0012  .005 

120  360  .525  .0013  0051 

126  37U  560  .0015  0I 


DIFFERENTIAL 

115  V.,  60  Cyc. 
rC79249 

$225 


Price  Schedule 

lOmmt  to  .CNiimfd  lOc  .003mM  to .00.51  nifd  .50c 
OOrjmfd  to  .0U27mfd  20c  .01  6Pr 


CARBON  RESISTORS 

t  I  V,  WoH  I 
T»l.  1  RmIi,  T4l.  '  6*',' 
t  1  I80KO  10  ,  ISO 

5  1  3MK  »  I 

It  I  180K  10  j 

10  I  1.3  m„.  10  ,  “i™ 


OIL  FILLED 

MtD  V.D.C.  Price  MK'D  I 

.1  25.000  114.451  .l-.l 

.03  IS.ISIO  4.50  .1 

;.375@  16.000  »nrt  .02-.02 

\.75»  S.OfXXdual)  8  95  I 

6  7..5<X)  23.95  .1 

.1  7.50U  1.89  .03-.C:< 


I'Aed  between  two  ffC78249'H  as  damtH-ni  r 
be  converted  to  a  3fi00  ItPM  in  10  M 

( 'onTertion  sheet  fupplled 
Mounting  BracktH—fBakelitei  for  seLsm^ 
dUTerentiaU  Hhown  above . 2! 


Price 

$1.99 

1.79 

1.49 

8.56 

1.79 

1.49 

4.5# 

1.75 


ALLEN  SET  SCREWS 

4-40  X  1, 8  6-32  x  1/8  « 

4-40  X  3/1$  8-32  x  1/8  S 

AI..L  8IZES  (Cup  Point) . 91 


2  mfd.  I 
4,000 
V.  D.C. 
ir23F47 
SPECIAL 
94.50 


UNIVERSAL  JOINT 

ALUMINUM 


25  WATT 
Reaiat.  Mfg.  Shaft 
1(V]  na’'(»tat  $.40 

15  ohnub*  ,V  -59 

25  IRC  ?D.  .49 

35  Ohmite  H*  .59 

.50  darortat  ’  ^  .49 

145  Gnm^a  Mfg.  ^  /  with 

fWiteb  .49 

200  IRC  !*•  .49 

250  Ohmite  ,*<*  .59 

370  IRC  > .49 

1.500  (^amntat  .49 

2.000  OKmite  .69 

2.500  Ohmite  S.D.*  .69 

3.500  Ohmite  .69 

5.000  Ohmite  S.D.*  .69 

50  WATT 

2  Ohmite  .69 

6  Ohmite  .69 

0  ( Ihmite  S.D.*  .69 

10  Ohmite  .69 

12  Ohmite  xV  .69 

20  <  )hmite  Y  .69 

50  Okmitf  -48 


ONLY 


PRECISION  POTENTIOMETERS 

Ice  4  WATT  4  WATT 

.’5  20.0(XKl  Muter  314.\  $1.70  :  500:;  Cenlralab  4v50 
48  20.000  OR  314.\  2.50  50  i)e  lur  292 

5®  6,000  GR  314,\  2.50  1  50  f.R  301 

tZ  6.<N)0  He  jar  260  1.70!  25  GR  301 

gg  6.U)0  Muter  314.\  1.70  >  20  Dejur  292 

••  5.000  Muter  314 A  250!  2o  CH  30t 

8#  5.0U0  GR  314.\  250  12  GH  i  301 

®®  5.000  GR  2l4.\  1.40 

••  12,000  Dejur  260  1.70 !  12  WATT 

600  GR  314\  225  lO.OOOf}  GR  471-ASl 

.<#,8  200  GR  214A  1.40|10.0iK)  Deior  271T 

29c  40  GH  2i4A  1.40'  S.UMi  Dpiar27lT 


3.500  ^Ohmite  59 

100  WATT 

2n  ( 'hm.te  ’  59 

25  Ohmit.*  *  .59 

10.000  Ohm:li-  .S.D.r  .79 

150  WATT 

8ii  Ohmite  '  ..•  1.99 

75  Ohmite  i’,"  1.99 

100  Ohmite  //  1.99 

300  WATT 

lOOo  Ohmit**  Z  3.75 

150  Ohmite  T  3.75 

400  WATT 

{  soon  Ohmite  T  675 


JONES  BARRIER  STRIPS 

type  Price  Type  Price  Type 

2140  Y  $.05  15140  Y  $.59  4-142 

il40  .10  i  4-141  .16  5-142 

i-140  .12  5-141  .19  7-142 

4- 140  .13  I  5-I4|.)4W  .27  8-142 

t-140  Y  .17  5-141  Y  .25  9-142 

5- 140  Y  .21  6-141  .23  ,  10-142 

6- 140  .18  7-i4l  Y  .37  •  11-142 

6- 140  Y  .25  8-141  AeW  .38  <  11-142  *4^ 

7- 140  .21  9-141  .37  12-142 

8- 140  .23  9-141  Y  .42  ;  13-142 

10-140  .41  10-141  ^4W  .47  13-142  >4) 

1(1)40  Y  .40  11-141  .40  14-142 

13-140  .36  12-141  .43  i  15-142  >.«) 

17-141  Y  .78  I  17-142  Y 

.\n.v  order  for  100  plecea— 10^  off 


TIME  DELAY  RELAY 

KavthfMMi  (  P\  ‘*4166 
KS  10103-60  Sec. 

%  •  ns  V..  60  C.vcle 

•  .\dj.  50-70  Semndn 
~ ,  *  2H  nec<»ndN  recyclln|g  tlmi 

\  npring  return 

*'  i  •  Micro  Switch  Contact,  I0.\ 

I  •  lloidft  On  an  Ifiiijg  as  (>ow'f 
I  If*  applied.  Fully  Cased 

^  OM  V  .  S 


Price 
$  .19 


•S.D.  Screw  Driver  Slot 


WW  PRECISION  RESISTORS 

1%  OR  BETTER 

'  4  WATT— 25e 

6,6«Q  12  32q  16  370  123.80  414  30 

10.48  13  02  20  147.5  705 

10  .  K4  13  .52  62  54  220.4  2193 

11.25  1389  7981  301.8  10,000 

11.74  14  98  105.8  3666  59.148 

Vi  WATT— 25c 

2500  11. IQ  235'.>  4.4510  IS.OOOn 

334  13.15  260*1  5.01)0  15,750 

.5!>2  46  270  *8  5.900  17.000 

557  .52  29H.3  6.500  30.000 

627  55  400  7.0O0  100.000 

7n  7.5  723  I  150. OOO 

I  Oi  W7  8  2.600  H.OflO 

;  ••  125  2.850  8.50O 

i  04  190  3,427  lO.OOO 

21  4.000  14.825 

1  WATT— 30e 

1  0l«  5.210  1.2.50(1  9.0000  55.0000 

o  ro"  10  I  3.300  18.0<X)  55.0(8) 

3^1  10  9  7.(H)0  50.000  70.000 

5.05  270 

1  WATT — 40c 

lOO.OOOQ  128.000Q  IHO.OOOQ  .*22.<8Mi<i  7«W.'X)0n 
IM  ()00  130.000  320.000  fiiMl.lMMi 

125.000  160.000  470. «8) 

I  M#9ohm~1  Wott  1%— ^5e;  5%— 40c 
Orders  for  100  pi#e#f— 10®h  off; 

Ordors  for  1,000  piocos — 20%  off. 


tii:.\R  ASKORTMKNT 

dream.  Approx  luO  p 


Experimenter's 

«.  many  afain- 


ateel  and  b 


0-1SA 
BASIC 
MOVE. 
12  Ma 
5"  *  4'* 
METAL 
CASE 
MIRROR 
SCALE 
Lots  of 
10— $34 


CHOKE 
400  MA 
12  H 
90  U 
4,000 

v.o.c. 

TEST 

$3.85 


FERRILE  RESISTOR  ASSORTMENT 
The  surplus  buy  of  a  lifetime! 


1 35  Fernie  Re$iit(>ri  from  15  \Va't<  to 
Iwatl.'*.  Hig  resisfanre  range . 


MINIMUM  ORDERS  $3.  All  orders  f.p.b.  PHILA 
PA 


12th  St.  Cor.  Buttonwood,  Philo.  23,  Pa. 


Telephone  MArket  7-7401 
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A  hug*  special  purchase  by  Boston's  famous  RADIO  SHACK  brings  you  pre¬ 
cision  instruments  at  startling  savings!  Each  is  brond  new  Ingt  surplus)  in 
original  carton,  with  such  proud  BURLINGTON  feotures  as:  aligned  jewel  sup¬ 
ports,  precision  mach7hed  pole  pieces,  ceramic  pointer  stops,  non-shifting 
balance  weights,  black  bakelite  housing,  accurocy  within  2%  of  full  scale  at 
any  point  on  sco*e!  AC  is  repulsion  vane  type.  DC  have  Alnico  magnets,  soft 
iron  pole  pieces,  mognetic  shunt. 


DC  AMMETERS 


AC  VOLTMETERS 


AC  AMMETERS 


AC  AMMETERS 


DC  MILLIAMMETERS 


DC  MICROAMMETERS 


DC  VOLTMETERS 


AC  MILLIAMMETERS 


RF  AMMETERS 


RECTANGULAR  SWITCH  BOARD 


ROUND 


FAN  SHAPED 


108-page  parts  catalog  and  big  surplus  bulletin 
sent  on  request.  Write  TODAY  for  your  copies! 


g)  SEARCHLIGHT  SECTION 


0  I'O 


0-1 '0 


o:oo 


IRTION  MOOtL  riiCt 


oescsimON  moosl  Mict 


nvwtimrf^  4^: 
At  .•  sw  *4? 

41  ,•  fin  %hir<a 
41  ."Til  44. 

41  •  %»  hoard  !■*: 
4' .  ^4- 

4K*  fan  vhaped  *4, 
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®  SEARCHLIGHT  SECTION 


GUARANTEED  GOTT  SURPLUS 


IM’KRTKR  PR  tlM). 

Output  11&V/400  cps/ 
1500VA  Iph.  Input  24-2S 
VDC.  Made  l>y  %Vin- 
charger.  Tomplete  with 
starting  relays,  hash  fil¬ 
ters.  voltage  and  speed 
regulstora  Brand  new  In 

original  packings.  Stock  No.  G.\r-10.i27.50 


^ _ _  420—750  MC 

OSCILLATOR. 

ftJw  Compact,  beautifully 

L  built  line  oscillator 

emplo>  ing  two  W.E. 

I  36l»AS  (lOSA)  “door- 

pull.  ExceptionaU> 
stable.  6W  output  at  420mc.  2W  at  700  me. 
Independent  grid  and  plate  tuning.  Adjust¬ 
able  output  coupling  and  tuning  assembly. 
Coaxial  output  connection.  Buili-ln  blower 
may  be  operated  from  llOV’AC.  Power  re¬ 
quirements:  SOOVDC/lSOrna,  1.2V/4A,  1.2V/ 
4A.  6^''x64''xU4'’.  7  lb  Supplied  com¬ 

plete  with  tubes.  Ideal  for  420mc  amateur 
operation  or  for  use  in  the  4‘'e-47<inic  citi- 
sena  radio  band.  Stock  No.  APO-fifi.  .  .W.95 


Wide  Range  Butterfly 
Wavemeter  &  Oscillator  | 
Elements  ' 

l*rectslon  wide  range  butterfly  elr-  / 
cult  elements.  Hturd.Iy  construct  | 
ed  Mounted  In  ball  bearings.  I 
SuHahle  for  motor  drive.  Meal  ’ 
for  Use  Sft  warftuetfrs  and  ovills- 
tors  isfH*  <leHrriptlon  brlowi. 

Stock  No.  Preq.  (me.)  Noicav 
TN-^0  1U6>33U  1. 3 

T.SJ.\  74-300  1.4 

TN-30  13(^4b4  2.  3 

TNiA  300-1000  J.  4 

Brand  nmc.  m  «riov*al  paeki^ 
*N«>TKS:  1)  Aluminum  mnstrurttun 
2i  Sliver  plated  brSK- 
.31  L>e?>igut*d  as  OBCillalor  rlrB 
acurn  triodel 

41  Has  dlovle  soikec  mounted  on 
as  diode  1 

51  Has  crystal  diode  mount 


S"  HCOPF  INDICA-  XTW 

TOR.  3HPI  cathode  ( 

ray  tube  mounted  In  a  « 

mu-metal  houamgwlth  I 

an  adjustable  light 

shield.  May  be  mount-  IlH 

ed  on  a  panel,  table-  VI 

top  or  clamped  to  a 

bar.  When  mounted  on 

a  table  top  or  wall,  the 

scope  housing  may  be  tilted  at  any  angle 
up  to  45*  from  the  mount  for  comfortable 
viewing.  Ideal  for  remote  scope  indicatora 
An  <-ut8tanding  buy  at  $.5.9.3.  Stuck  No 
ASl-35. 


Golc  Price 
$4.»5 
4.W 
ft.9» 

s.n 


^  l  IIF  .50  UII.M  <  0.4\l.\l.  I*05VER 
MP:.\SI  KING  ASSEMBLY.  Panel 
integrally  coupled  crystal 
wi  rnounting,  silver-plated  assembly 
mount.  Tyi)e  "N’  U(.»-5sU  fe¬ 

male  receptacle  (easily  replaced  by  SO-2391. 
Originally  designed  for  power  measure¬ 
ment  at  frequencies  up  to  700  inc.  Stifck  No. 

AMP-K9 . $3.9.5 

MATING  TYPE  “N”  MAl.K  PI.IG.  For  use 
with  above.  Stock  No.  IH  51-17 .  $0.49 


cryatsl 


S.MC-IOO  109  AM»  lOOOKC  4  RY»- 


BLILEY  . .  - 

T.ll..  Keguiarly  sells  for  t> 


6  M4*ck  No. 
. $5.93 


Tube  Npocial.<« 

IA70T  $#.72  «SA7GT  .4#  211 

1G«GT  .44  6SC7  .44  215A 

IV  .44  «SI-7  .72  3(MTn 

2  53  .48  fL-<n7GT  .34  3(*4TI. 

2r4  .44  AS.I7  .44  3Ifi5 

2('21/lfi42  .24  6SJ7GT  .44  .3,505 

2(\34.KK34  .24  6.«K7  .72  4I7A 

2r40  1.4k  6SI7r;T  .fc4  5.50 

2(’44  .75  fiSJNTGT  .74  7055 


lU'  .Af  tntN  SBC  K- 
Platod  Sleek  No. 
.  to  for  $1.00 


SPEKUY  MGBEL  13  KLYSTRON  Tl  NER 
for  use  with  2K3<4.  2K42.  2K43.  2K44.  417A 

Stork  No.  VKr-37 . $1.9.5 

MAtiNETKON  .M.%GNET  I9t»0  tJ.Xl  SS.  Pole 
dia.  1-N,.  Gap  I'e*’.  StfM'k  No.  1.5IM- 

21  .  $.5.75 

MAONKTKON  MACtNET  4H00  GAISS. 
Pole  tip  dia  Gap  0  635-.  Stwk  No. 

CMM-48  . $7,110 


XHT-3U. 

$1.90 


BEL.kY  I.I.NE.  2  micri»s*-coiid  (one 
tiuiii.  l5uo  uliniH  Hanilwullh  Imc 
t.on  tai'ped  StiK’U  No.  Z.\L-33 
|)EL.\Y  LINK.  1^*  miiro.‘*ect»nd  << 
reciloii).  K.uO  ohms  Htinlwi‘lih  1 
section  tappevi  St«N*k  Ni».  Z4il-13.. 
l)Ei..\Y  I.IN'E.  5  microsei  ond  (one 
tioni  15"M  ohms  HandwUlth  4nic. 
Nf».  /  \L-II . 


ll’oma  or  24  I)''  60ma 
be  oper.ite.l  in  plate 


OR  SCOPE 
115V/6ftc.  Bee¬ 
ts  Peak)  lOma 
^“xSS**.  Stork 
. $5.95 


t  ransinitter-r-  c>'i\  e 
shangeovc:.  Supplied  with  Hiitisl 
nsetors  which  are  eaivily  repl.iced 
ard  80-239  (8.3-lR)  receptacles  f 
to  directly.  Completely  enclos'  d 
housing  X  3"  X  4-\“  An  o 

buy  at  $2.49.  Stfwk  N»».  KI)r.733. 


HerniPt 


l(*.oon-o-in.noo  volts  Q  42 
V  — 5*1-60  cy.  Oil-filled,  her- 
le.l  ir  xl3"x6".  Sti»rk  Nf». 
. $29.9.5 


TARl.\ni.R  INIM't  - 
TOR.  $7  microhenries 
I  max.  Minimum  near 
ssro.  Wheel  tyi* 
sliding  short.  Cera- 
mle  Insolation.  Qua>- 
•tlon.  Barker- Williamson  irl5»o'»- 
uaed  as  transmitter  plaie  tank 
from  14  to  20nic  I<le.*l  for  pi- 
intenna  tuners  and  plate  tanks 
.RF-.32 . $1.9.5 


FILTER  CHOKES 

l>escrlptlon 
lOlI  a2nms  d<>0  obtus 
2011  :ki»i*ns/l25  *»biu8  5t)00V 
2)I1 '700ms/l6  tihms  15(H)V 


Price 

$•45 

4.45 

4  45 


Stock  No. 
LKK-4.5 
LFK-21 
LFF-Hl 


Ity  const! 
Origlnall; 
coil  to  ts 
networks 
Stock  No 


API  AIR  TRL5IMER.  35  mmf  max  Screw- 
slot  adjustment.  STOCK  NO.  CAV-lOft. 

10  for  .  $1.00 

APC  AIR  TRIM^IER.  Two  Heparaie  trim¬ 
mers  on  ceramic  bas*'  .Shield  between  sec¬ 
tions.  Each  section  2.5  mmf  max.  StfM*k  Nfi. 

rAV-104  . 10  for  $1.00 

AIR  CAP.YCITOR  100  MMF  MAX.  dia 
shaft.  Re<*el«ing  type  Orumlr  Inaulatlnn. 
Standard  Bran*l.  S  mllar  t  *  MC*-10«-M. 

Straight-line  capacity  St«*rk  No.  C'AV-1.5 
_ $0.7t 


SI  PER-FLKXIBI.E  PIGTAIL  WIRE.  Sper¬ 
ry  Special.  I'arl  No.  P55357.  Consists  of  360 
strands  of  0.002"  diameter  soft  copper  wire. 
Total  diameter:  1/32".  T'aeful  in  applica¬ 
tions  where  electrical  connection  is  to  be 
mads  to  moving  parts,  e  g.,  variometers, 
varlsbls  capacitors,  motor-brushes,  etc. 
Htm  k  No.  WFP-3.50.  10  foot  rolls.  $0.(19  per 


llonof'PS/O.Sfi.A  BLOWER. 
Exceptionally  'tuiet  50  cu.  ft. 
min.  StfK-k  No.  BLR-:i44  .$$.$5 


•  TERMS  • 

Oelivsry:  Immed  frum  stock  (subj  to  prior  sslo). 
Minimum  Order:  $5.00. 

Terms:  Hared  organizstloos  (V  B.  and  ('ansds). 
Open  acrount. 

Others:  Cash  with  order,  or  with  order,  balance 


750  CPS  BANnPASH  TR.\N8- 
FGR.MER.  Center  fre*iuency  ad¬ 
justable  over  a  small  range.  In¬ 
put  23.000  ohms.  Output  225.000 
ohms.  Triple  alluv  shielded  154" 
xm-x2".  stock  No.  ZBp.750 

$2.49 


RF  and  DC  PANEL  METERS 


Stock  l>escrtptiofi  Price 

MA1)-251  (>-2msDC  WeattnghouaeSi'round  $3.45 
MA1>-2A2  0-20inal)C  Westlngbouse3i*rouDd  3  45 
MAIK2AS  O-AO  ms  DC  W.  E.  ai' round  3.44 
MAr>-503  CklOOO  ms  DC  DeJur  3|*  round  3.45 
MAD-tf7fl  0-30  ADC  <JK  2 ♦*  round  2  45 

MRT-3.55  O-lOOms  RF  Weston42.53»*round  11.45 
M  RT-372  0-120  ms  RF  Weston  507  24*  round  ».45 
MRT-3fl7  0-1 A  OF.  2*' round  2.45 

MRT-394  0-20.A  RF  GE  $1*  round  4,45 


Forei«n:  Pament  in  U.  S  fundi  with  order  or 
trrevoi  able  tetter  of  credit  payable  agalnat  documents 
In  r.  8.  funiW  at  New  York. 

Condition  of  material:  lYie  major  portion  of  the  ma¬ 
terial  lilted  atMive  )H  brand  new.  Some  of  the  Item^ 
hare  been  removed  from  new  equ'pmetits.  We  tusr. 
sntee  material  to  be  elesn  and  In  periect  sperstlne 
condition. 

Alt  pneos  above  are  quoted  domestic  packed  f.s.b 
our  warehouse.  Corona.  New  York. 


BLOCKING  OACILLATOR  TRANSFORM¬ 
ER.  Two  winding  1.35:1.  Ideal  for  tele- 
vision  sweep  oscillators  Compact.  Stock 
No.  Trr-64  $0.95. 


Gobi#;  "Dubisetron,  Nsw  York".  W#  will  b«  plpassd  to  sand  our  bulUtins 
to  70U  rsqulorly.  Writo  or  phono  Dopt.  E-S  for  our  latost  cataloq. 


ELECTRONICS  CO.  INC.,  103-02  NORTHERN  BLVD.,  CORONA,  N.  Y. 
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#  SEARCHLIGHT  SECTION 


^  Check  this  list  for  exceptional  values  in  mapnetrons^ 

cothodc  ray  tubes,  voltage  regulators,  transmitting  tubes— also 
neon,  pilot  and  flashlight  bulbs.  These  are  brand  new,  standard  make  tubes.  Order  enough 
for  future  needs  directly  from  this  od  or  through  your  locol  ports  jobber. 

Price 
220 


IMMlDIATi  DUIYBRY  AT 
THB  LOWiST  PRICBS  IN 
OUR  HISTORY! 


Type 

01A 

1B22  . 

IN2I  Xfol  Diode 
IN21fi  Xrol  Diode 
IN23  Xrol  Diode 
IN23A  Xtol  Diode 
1N27  Xtoi  Diode 

IR4/1294  . 

IRS  . 

1S5  . 

\%2\ . 

1T4 

2C26 

2C26A 

2C34 

2J21A . 

2J22  . 

2J26 

2J27 . 

2J31  . 

2J32 

2J33 

2J37 

2J38 

2J48 

2X2/879 

3A4 

3AS 

3AP1  CRT 

3B22 

3624 

3BP1  CRT 
3CP1.SI 
3C24^24G 
306/1299 
3FP7  CRT 
3HP7  CRT 
3GP1  CRT  . 

3Q5  . 

RfL-S  . 

5AP1  CRT . 

SBPl  CRT 
5CP1  CRT 

5GP1  CRT  . 

5J23  . 

$J29  . 

5Y3G 

6A6  . 

6AB7  _ 

6AC7  . 

6AK6  . . 

6B7  . 

6BE6 . 

6C4  .  . 

6C6  . 

6C21  . 

6D6 . 

6t5  . 

6H6 
6J5  GT 

6J6  . 

6N7 'GT  . 

6R7G  . 

6SF5  . 

6SG7 

6SH7 

6SJ7/6T 

6SX7/GT 

6K7/GT  .. 

6$N7/GT 

6SQ7/6T 

7A4 

7A7 

TC4/1203 

7C7 

7F6  . 

7F7 

7M7 

7N7 

7Q7 

10/VT.7S4 

lOY/VT-25 

t2A6 


Price  Type 

$0  45  12K8  . 

4  35  I2SF7  . 

65  125H7  . 

80  12SK7  . 

80  I25L7/GT  . 

.85  12SR7  . 

.85  12x825  2  omp.  Tungor 

.65  13-4  Boliost 

.95  15R  . 

.95  FG-17  . 

1  10  REL-21  .  . 

.95  23D4  Bollost . 

.35  2526/GT  . 

45  28D7  .  . 

.55  30/VT-67  (For  Wolkie) 

11  45  33/VT-33  (Tolkiesj. 

9  85  RK-34  . 

8  45  34  . 

14  45  39/44  . 

9  95  45  Spec . 

14  85  46  . . 

19  95  EF50  VT-250 

13  85  CEQ  72  ... 

12  95  72/3624 

14  95  VR.75 

.65  76 

.35  VR.78 

1  05  80 

3  85  FG-81-A . 

2  95  83 

1  75  83V 

3  75  89Y 

1  95  VR.90 

47  VR.92 

65  100R  . 

2  95  FG-105 

2  95  VR-105 

3  75  VU-111 . 

90  117Z3 

17  95  VT.127  English 

3  95  VT-127A  . 

2  95  VR-150  . 

3  85  VT-158 . 

6.55  FG-172  . 

14.25  205B . 

14  25  211  (VT-4-C)  . 

40  21 5A  . 

90  231D  . 

95  2828  . . 

90  304TH 

.80  304TL  . 

95  307A . 

65  316A  . 

45  350B  . 

.75  371 B  . 

19  75  388A  . 

60  417A  . 

.70  434A  . 

.50  4J6A  . 

50  450TH  . 

90  GL-471A  . 

.80  527  . 

.80  WL-530  . 

.65  WL-531  . 

.70  532A'1B32 

.40  GL-559  . 

.65  KU-610 

65  HY.615 

65  700B  . 

.80  700C . 

60  700D . . 

65  702A  . 

65  703A  . 

40  705A  . 

65  707A  . 

65  707B  . 

75  710A  . 

75  713A  . 


Type 
714AY 
RK7156 
717A 
721A  . 
724A  .. 
724B 
725A 
7;6A 
730A 
801 
801A 

803 

804 

805 

808  ... 

809 

810  . 
811 
813 
PM 
815 
876 
829 

8>oe 

837 

838 
841 
843 
851 

WL-860 

861 

864 

865 
866A 
869 
8696 
872A 
874 
878 


NEON  BULBS  FOR 
RADIO  USE 


Pilot  and  Flashlight  Bulbs 


1  30  330-40  64  6-t  3CP  G-6  DC  Bay  S0.07 

4  25  330  31  37  11-16  1.3a>  G-41  Mia.  B,y  .0* 

5  95  330^41  ScMc.  It  6  56  Cand.  So.  .13 

1.75  330-10  1446  11  .1  aiap.  G-3)  Mia.  Scr.  .07 

^75  330-14  49  1  .06  T-3i  Min.  Bay  66 

,  '5  330  1  5  356  110  3  5  6  Caa  Bay  .11 

7  5'  34111  PH-10  6  .lamp.  B  34  Min.  Flaaf  .05 

.  5;  330-19  Prol.  Bnib  110  500W  T  10  Mad.  Pf  1.45 

,12;  LB17C  14  .035  A  T1  Tal.  Ba«  .11 

yi?  LB  51A  110  7W  C-7  Cand.  5a.  .17 

,  55  LB-57A  53  1116V  1  CP  Min.  Bay  .07 

,9  95  LB-100A  Aiiplana  HaadlifM  14V  139W  A  19  Mad.  PI  .31 

2  75  LB  101  313  3  (Airoaft)  T  14  953  .11 

1125  LB  101 A  LM-60  115V  150W  T  10  Mad.  PI  .40 

17.50  LB  101  1195  11-16  .50  CP  RP-11  DC  Bay  .14 

17  50  LB  101 A  CC-13  110V  100W  T1  DC  Pf  .33 

3.55  LB  101B  1491  1.4  lamp.  DC  Bay  .14 

3  75  lb  lOtC  3Dt  II  (Aifplana  lypa)  DC  Bay  .14 

7  45  lb  104  313  II  .17  amp.  T-34  Min.  Bay  .11 

LB  105  1116  13V  .33A  Min.  Bay  .11 

LB  106  11A  11  .09  .11  T-1  Tal.  Baia  .11 

22;  LB  107  14  A1WE  14  .75  .105  T-1  Tal.  Basa  .11 

225  LB  101  5-14  Aeon  105  14  Walt  Mad.  5a.  .11 

,  95  LB-109  5  Talapfiona  Typa  Napa  T1  .17 

350  11  1477  14  17  T-3  Min.  5a.  .16 

19  50 

^215  10%  DISCOUNT  ON  ORDERS  OF  S100.00  OR  OVER 

1  55 


ManufacTurers;  We  carry  thousands  of  electronic  ports  in 
stock.  Send  us  your  requests  tor  quotation. 


Distributors;  Our  standard  jobber  arrangement  applies. 
Order  directly  from  this  ad. 


CHICAGO  10,  ILL 
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No.  AN  No.  Ootcriptfon  EACti  Ptr  C 
83-lSP  (PL2591  Plug  ,  .38  .28 

83'lSh  (UOI76U)  Adapts  .18  .12 

fUOirSU)  Adapter  .18  ,13 

©.ISPS  (PL259\)  Plu*  .38  28 

©.776  (!T.203U)  I1u«  .61  .88 

©•IR  (S()239}  Rerept.  .38  28 

©•iRTV  .  Recept.  .M  M 

©-IH  (Vni06U>  Hood  .12  ,10 

©-7W  (r(fl77C)  Hood  .31  .25 

.  Cap  A  ('baiD  .61  .80 

©•IbC  .  ('ap  8  Cham  .38  .34 

©.IT  (.\I35S)  TTonnect.  1.12  .98 

©•lAl’  (M359A)  Aiigle  Adapt.  .38  .28 

S3.1J  (PL28>))  Jun<tiun  .©  ,70 

©-IK  (PL274)  K-^l.Thni  1.12  ,98 

©.22SP  (UGll)2l)  Tam  nug.  .80  .40 

Ki-82K  (UGIOSU)  Tam  Hecpt.  .50  .40 

S3-22AP  (CUKHU)  Tam  A.lapt.  .98  M 

©.22K  PGr5  Tam  Feed  Thru  1.80  1.38 

©.22J  Ur.I05/r  Tam  Junrtioo  1.25  1.12 

;sJ.22T  IT.IW/i;  Tam  'r'  1.©  1.80 


No.  Impadaoca  Prica  par 

R05U  52.5  ohma  $7t. 

R(^r  70  0  ohms  l^t. 

R(*7U  97  5  otuna  70. 

HG*»U  52  U  ohma  55 

R09i;  510ohmi  155 

H(}9AU  510uhma  155 

ROlOU  .520  ohma  l25 

RGIIU  750ohcn8  IM.i 

R<it2l'  75.0  ohms  19#. i 

R<U3U  75  0  ohm#  1.25.' 

R<imU  52  0  ohma  5i#  i 

Rtnor  52  0  ohma  55#. i 

R(i2or  52  0  ohms  45#  i 

R(f22l'  O.SOohma  li#.i 

R(«24l*  125  0  ohma  24#. < 

R(t25l'  4vS  0  ohma  575. < 

Rn271‘  4K  O  ohm#  29#. ( 

H(;29t'  53  5  ohma  5#  i 

Rc;34r  71.0  ohma  175. < 

K(;3yi  72  . 5  ohma  IH#  < 

R(t41V  47  5  uhina  575.1 

RU54U  5S.0  ohma  #5.< 

R054AU  .Vt  0  ohms  75  < 

R057U  95  0  )hms  i#2.< 

R05HU  ■  53  5  ohma  ?  55. ( 

RG59U  73  0  ohm#  45. 

RU62U  910  ohm#  5#. 

RG71U  9.10  ohma  175. 

RG74U  52  0  ohma  155 

lllnimuin  qu-ntiiy  5m>  ft.  per  type.  F< 
lenatha  add  3099  to  prices  shown. 


.AN  #  Price  eo. 

UO-  9/V  $  95 

CO-IO/C  1.5# 

UO-H/U  .  1.45 

lT0.12/r .  1.14 

UO-13/U  1.5# 

ro-i4/n  1.45 

U0.15/U  .95 

rn-i«  c  1.5# 

UG-17/U.  .  1.45 

1’0-1»/U.  .99 

rO-lHA/U.  .  l.#5 

T;0-18B^.  .99 

rO-l9/U..  1.2# 

UO-19AAJ...  1.3# 

UG-19H'U.  1.45 

l»G-20/U .  1.17 

IV;-20.A/U  .  1.2# 

UG-20B/TJ..  1.41 

VfW2\'V..  .99 

CG-21A'U  1  #5 

UO-il/BU  .  .99 

n .  l.#« 

UG-22A/U  .  1..5# 

UtV22B/U.  1.34 

UO-23/U  .  .99 

U0.23.A/tT.  1.2# 

IT(J.21BAJ  1.29 

U(;*27AAJ  2.25 

U(}-28/U...  2.34 

UO-29/U...  1.22 

lirKWi)..-  1.75 

UG-32/U...  2#.## 

UG-3.VU .  2#.00 

IIG-34/U .  17.5# 

UO-35.A,'U.  .  16.## 

UG-3d/U .  I#.## 

UG-37/U..  !#.«• 

UO-37A/U...  I#.## 

UO-57/U . 99 

UO-58/U . 95 

UG-59/U  .  2.75 

UO-59.A/U.  1.70 

I’G-rtO/U  1.9# 

r(M)0A/i;  1.3# 

UG-Ol/U...  2. #5 

UU-61A/U.  .  I.H# 

UG-41/U .  2#.00 

UO-83/U .  1.5# 

UG-85/U...  .  1.95 

UO^/U...  1.99 

UO-87/1I _  1.4# 

UG-88/U .  1.17 

UG-89/r . 95 

UG-90/L'  .  .  l.#5 

U(i-9l/U  .  1.25 

UG-OIA.  U. .  l.#5 

Ut»-«2/U .  I.l# 

UO-92A/U ...  1.35 

UO-93/U  .  1.25 


.A.S  i  Priceaa. 
UOPPAO;  $1.45 

UO-97/r.  3.5# 

UG-9H/r  1.55 

UG-IOO/U..  2.34 

UO-10I/1T...  2.95 

110-107/1’  2.25 

uo-iosa’  1.75 

UG-109/V  1.75 

U(M14/U.  1.50 


TJ  «04<* 
TJX’  4050 
TJV  6040 
TJU  6100 
TJU  10006 
T2U  10010 
TJU  10020 
TJU  10040 
TJU  20010 
TJU  20020 


UG-96/U 

UO-96A/r 

UG-96/U.. 


UG  3$7/U 


#  SEARCHIIGHT  SECTION 


V  A  VAILABIlirynATMtANs  SiHVICf 


AT  PIilC€S  THAT  MFAM  SA  VfNGS  H 


ALLEN  BRADLEY 
POTENTIOMETERS 

Allan  Brodley  typa 
Pots  Avoiloble  in  the  fol¬ 
lowing  volues  from  stock. 
HMS.  SINGLE 

2000  3500# 

2500  50000 

3000  6<*000 

5000  70UOO 

1500  100000 

10000  200000 

15000  250000 

20000  SOnoOh 

22000  60o00u 

25000  1  MKCmhM 


PRICE  EACH  $.50 

UVAI.  POTS. 


PRICE  EACH  $1.50 

Specify  whether  regulor  or  scrcadrivtr 
shoft  IS  required. 


'UHF"  COAXIAL  CABLE 
CONNECTORS 


Cap  A  ('bam  .61  .80 

('ap  8  Cham  .38  .34 

T  Tonnect.  1.12  .M 

Angle  Adapt.  .©  .28 

Junction  .©  ,70 

Fne^l-Thni  1.12  .M 

)  Tam  nug.  .50  .40 

)  Tam  Heept.  .80  .40 

)  Tam  Atlapt.  .98  M 

Tam  Feed  Thru  1.80  1.36 

Tam  Junrtioo  1.25  1.12 

Tarn'T’  1.©  1.© 


UG  TYPES  CONNECTORS 

Deduct  10%  from  prices  shown 
on  orders  of  100  or  more  per  type 


COAXIAL  CABLES 


UPRIGHT  TRANSMITTING 
CAPACITORS 


Crystal 

Diodes 

IN21 

. .  .50 

A 

1N21B 

.  1.00 

H 

IN23A 

.  1  50 

1N236 

2  00 

ti 

1N34 

. 95 

RESISTORS 

Life  Klenronie  Sale#  H  the  tead- 

Ilng  aourre  of  ‘  hartl  to  aet”  Indus¬ 
trial  el*ctr<»nlc  romintnenta.  has 
available  from  stfK’k  a  complete 
line  of  fltaiKlard  brand  'L  I  end 
i  I  »  2  Watt  reslators  tu  and  10% 

j  tolerances  Tlirse  realftors  meet 
’  i  the  foiiowliiR  Jan  siw 
a  II  ■  RU2#  >1  Watt  R<:3#-1  Watt 
IB|  KC;4#-2Watt 

•  ^  ■  too  or 

I  j  T  Walt  Tol  1-99  mor# 

14  Watt  $.0#  t  #4 

4  Watt  5%  .12  ## 

1  Watt  lO'T^  #9  ## 

1  Watt  5'-»o  .1#  .12 

2  Watt  10%  15  .1# 

2  Watt  5  ■;  .1#  .2# 

Ohn.s  oliijis  Otima’jOt.mw  M.-r*  Megs 

1  10  I  ino~  Knio  'fnnnn  oT  i  o'  lo.o 
11  I  no  1100  iinoo  I  o  n  i  i  ii.o 

12  120  1200  il2000  1  0  12  1  2  12.0 

13  I  130  1300  [13000  ;  0  13  1  3  13.0 

15  150  !1500  4.5000  I  0,1.3  I  .3  15,0 

16  160  1400  15000  0.16,  I  ««  16.0 

i«  ‘  I*#)  isoo  isono  '  0  lA  2  0  IR.O 

20  200  2000  20000  0  20  2  2  20  0 

22  220  2200  22000  0  22  2  2  22.0 

24  i  240  2400  24000  0  24  2  4 

27  I  270  2700  '27000  i  0  27  ,  2  7 

30  I  300  .3000  130000  ,  0  30'  3  0 

33  :  330  ^300  3:t000  :  0  33  ,  3  3 

36  360  3600  36000  0  36  3  6 

39  390  3900  39(«i0  !  0  39  3  9 

43  430  4300  43000  ,  0  43  4  .3 

47  470  4700  47000  i  0  47  4  7 

51  510  5100  51(100  0  51  5  1 

.56  560  5600  56(NN|  ,  0  ,56.  5  6 

62  .  620  6200  |62noo  '  0  62  6  2 

6>>  6h0  6SN)  68000  !  0.6H  6  S 

75  750  7.V)0  7.5000  0.75  7  5 

''20  viuo  k2000  0  K2i  K  2 
91  1  610  ,9100  191000  1  0.911  9  1 


UG-93A/U.  .  1.45 

UO-W/U .  I.J5 


UO-115/U.. 

CW-123/U 

CO-IM/U 

UG-154A^ 

UG-IM/U., 

UG-1S6/U  . 

UG-160/r 

UG-I60A/U 

UG-I67/U., 

UG-t7.3/U.. 

ur».176/u.. 

u(nss/u.. . 

UG-201/U... 

Uf»-202/U.. 

U(J-206/U.,. 

UG-208/U.. 

UG-212/U  . 

UG-213/U.. 

UG-2I5/U.. 

UG-216/U. 

ro-213'i:  . 

U(i-2IS'U... 

Ctl.222/U... 

UG-2.i1/U... 

U('»-2.36/U.. . 

U(;-241/1T  , 

U<.W42/U.. . 

UG-243/U.. 

UG-244/U.. 

Uti-245/U.. 

UO-246'U.. 

UG-2.52/U.. 

UG-254aJ  . 

Ua-255  U 

UG-260/U  . 

UO-26UU  .. 

U<J-262/U.. 

U(J-269aJ.. 

UO-273/U.. 

UG-274/i:  . 

UG-290  '\: 

UG  291/U 

UO  306/  U 

UG-333/U  . 

UO-334,  V  . 

UG-362/U  . 

UO-287/U.. 

UG-270/U. . 

UG-259/U., 

UO-279/U.. 

UG-167/U.. 

MX-195/U. 

I  UG-197/U.. 
UG-235/U.. 


r  F/iee/  ^ 

Seed  owr  buBeliri  J-lOO 


National  Manufactures 


Stock  No.  Capacity  A'ottage  Price  each 
TJU  6005  0  5  6IIU  8.88 

TJU  6010  1  0  6000  l.#5 


r 

FUSES 

AND  FUSE  POSTS 

a 

3AG  Fums  32  Volts 

4  AG  Fuses 

n 

Price  9a 

VJ 

Price  ea. 

*  i  \m(d..  .  $  .©  1 

5  .Ampe.. 

$  03 

1  Ami'S. 

.05 

10  Ampa. 

03 

2  \inti(».. . . 

.05 

20 

.03 

3  .\mi«., . 

.05 

5  Aru{«.  . 

.© 

1  3  AG  Fuses  280  Volts 

to  Ami«.. . 

.05 

15  Ami#.. . 

.05 

.\mp«. 

■05 

20  AmjH.  . 

.05 

h  .'mi* 

■05 

8AG  Fuses 

•05 

1  200  Ami#.. 

.10 

.05 

*  H  .\mp8 _ 

.07 

1  Amps. 

.03 

‘4  Amin.. . 

.04 

2  Amp#.. 

.03 

•2  \rain. 

04 

3  Amps. 

.03 

2  \m|n. 

.© 

8  Amps. 

05 

5 

.03 

FUSE  EXTRACTOR  POSTS 

8aO  Pfwt-Kliiger  Grip  Type  $  .18 

8aO  P(j#t-Horew  nrlver  Type  .  .18 

4AQ  Pott-Unger  Grip  Tyiie  .2# 

4AO  Po#t-»crew  Driver  Type  .28 
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ELDICO  OF  NEW  YORK,  INC 


44-31  DOUGIASTON  PKWAY.,  DOUGIASTON,  LI..  N.Y.,  U.S.A.  Cable  Address.  EIDICOINC 

BAY5IDE  9-8686 


nee rin^— Hand  !^elec*iecl— Government  Snrpinw 

EVERY  ITEM  PERSONALLY  SELECTED  BY  OUR  ENGINEERS  || 

Uncoadifionally  guoronreed.  J  J 

UHF  &  MICROWAVE 
EQUIPMENT 


GRID  DIP  OSCILLATOR.  St^  August 
l-inu**  Klwin-nim  l*g  17«,  'NVw  Prod- 
uct'  ’.  An  nil  ground  LaS. 

Iii»truntent  for  m<>ni(ur^mrat  of  roKon- 
nnt  fiT<]Uonov.  Oircultn  Q.  RK.  rolt- 
ngHS.  niitfiinn  nod  oinov  otber  pur* 
p<tMn.  3  ML  to  230  Ifc.  or  othnr 
^xtondM  rnngM.  Compnct  nnd  com- 
plrtn  la  kit  form.  Inntnictloo  book 
»nd  npphrntion  book  srnt  frr«  on  rr- 

uuiwt.  i'onipit'to  Kit . $21. SO 

BIRO  WATTMETER.  5  to  900  wntu 
or  K.F.  Mennuren  MF.  HI-'.  Vlur  nnd 
rUF.  Writ**  for  full  d^  'iptlon.  OnU 

tno  units  i«rt .  irs.MntcIi 

OAVEN  ATTENUATION  BOX  Uod^I 
HA-740  IIH  lilt  nttf^un'iio  In  1  I)b 
stt'p^  OiMi  dOV  ubm  input  «nd  output 

New.  Three  left . ISI.Ot  Wtch 

TELRAO  FREQUENCY  STANDARD. 
Self  crfitninerl.  dunl  100/1000  Ko 
XTL.  Multlvihrntor  nnd  Hnnnoole 
.Vmp.  I'nllbtnte  uith  WWV  or  Krond- 
<'4x1  for  high  nn-urn^'y.  100  to  45.0U0 
KC  elieik  puinis  esery  Ifio/iono  KC 
Now  . $29.50 


VOLTAGE  REGULATOR 

Mtnf.  itfirnntnnd  IS  mfulntlon.  Pninnry 
92- 138V  $7.83  eyciM.  1  inimw  Recoiidary 
11.5V  regulnti.in  9A  PF  Nnvy  Orny  Cnbi 
net.  Hbipplng  wt.  250  lb  HUo  36x20x12 
Umited  uunntity  . $97.50 


FREQUENCY  METERS 

FUld  Strongth. Frequency  Mttef.  I-95KM 
100  to  1.55  M*  Lnuty  Tvje-  lutterr  Op- 
rrnted.  Nnw  lielng  iiseil  b\  i  \\  nnd  Air 

linen  I'umplete  in  rneo-  New . $21.50 

Wnvn  Metrr.BC906D.  lOO  to  220  Me 
AtMorplinn  type  <'on«i>ttng  of  vs<n«lnl  wnre 
meter.  diu<le  rectifier,  nmptitier  nn<l  Indi* 
vldunl  rnllbrntion  chnrts  t'<<raplete  In 
blnt'k  ernekle  mse  with  nntwum  .  $29.50 
Lnvoin  Frnnunney  Meter.  :<T5  to  725  Mr 
Model  1058M.  0  14-  nn-uincy  Coreni 

new  <dtlien  bond.  Alrrrnft,  Ainnteur,  New 
Television  hnnd.  GoTernment  t-nnds.  Pre¬ 
cision  Kquipment.  lodirldunilv  enhbrnted 
Complete  with  Instruction  mantinl  nnd 
<'nble  .New.  $5p.50  Cnsc  «Tntt-hed  but 

Otberwi-e  perfevn  .  .$49.50 

Rnnnnnnee  Cnvity  *'S**  Bnnd  Wnvemfter 
Mnnt  by  Western  Rlertrio  HeMinnnc*  nb- 
Norption  type  •-nrlty  (’onxinl  Input  nnd 
output  l<M>pe  R<vtnry  rnhhrated  mdicntor 

nnd  rnllbrntion  chnctn . $29.50 

2850  Me  to  3000  Me  Bnnd  Uestem  Flee 
trie  1  I40A  IG'xonnnce  cavitv,  mlcronieter 
tuning,  rryxtal  rectlAer  aikI  niK-rometer 
F.nch  unit  imlivldunlly  rnhhrated 

Tseil  but  good  cond.rion  $39.50 

T'xed  hut  fnir  condition..  $29.50 

I'sed  but  po»>r  L'ondltlno.  $1950 


STEPDOWN  TRANSFORMERS 

440  to  MOV  AC  50  KVA  G.C.  oU  nilwl  Rleel 

Tnnk.  Wrlto  for  full  Spe-n . $200.00 

440  to  220  to  110.5  KVA.  Complete  enenard 
O.F.  Kxplo.  Proof.  Cnn  be  unra  na  4/1  or  2/1 
mtio  step-up  or  down,  63 '-ps.  Blse20xllxlh 
Weight  22s  Ibo.  Nney  ffrny  finUb.  Integral 

junrtlM)  box  nod  mounnng  frnnte _ $75.00 

440  to  220  to  110.2  KVA.  Some  Rpecificn 
tlons  na  nbove  except  2  KVA.  SUo  12x11x10 

Wt.  33  lbs.  imw  9  units  left . $20.50 

220  to  110  500  Wntts  60  cycloo  completo  en 

I'aar*!  New  . $11.50 

Auto  trnnsforMor.  220  or  110  V<>ltnge  rnnge 
of  Wrlto  for  oompleto  spectnonihm- 


BROADCAST  MODULATION 
TRANSFORMER  ^ 

R.C.A.  033'Ab  to  pnir  833'At.  nrt  u.-e-d  in 
It  <’  A.  Conunertlni  1  K  W  Bron<1c4rt 
T  nnxmltter*.  Trnn.sfuniier  liemg  u.sed  in 
I  S  ltron<i<-niit  atnttons  New  fully  gunr- 
iiitee*!.  1‘rlmnry  1'*.000  ohms  Hecondnry 
•HO  .>hm».  H9  KVA  Audio  Hire  12x10x13 
\5 '  -iincrnttsl  193  lbs  Limited  Qty.  ovnil 
Ai.le  .  575.00 

jiTt.  POWER  TRANSFORMER 

44(1  220  i  Phnte.  \  huskv  brute  for  Indue - 
'  'oi  heating  Pnninrv  14G  22<i  3  phnne 
't«i-ontlnry.  Fai’b  ph4>e  IHHSV  nt  .87  Amps 
Manf  br  R;»vTheon.  This  tron-fonner  nod 
$4  95/M  a  pnir  of  :oi4  x  util  give  2  r,  KW  output  nt 
3  50  M  »  t.itnl  •’<•'.1  of  less  thnti  $50  00.  8p^nl-- 
3.50  M  while  'hey  l4st  Only  .  $42  50 

“'15  POWER  TRANSFORMER 

.30  lb  440  Of  220  I  phato  Filament  transformer 
440  220  l»rl.  Sec<.n<lnry  »  V  nt  30  .5m|. 
I'.oo  toll  InMilation.  Herm.  Sealed  Nnw 

SiNvs  $7.99 

Plate  Transformer.  200  220  240  I*rl.  Sec- 
ix  an  'ndarr  14IHIV  ct  at  390  ma.  Gray  Her 

b  S  M.TU.nlK  srale<l  $6.70 

s  gA  Filament  Tennsformor  2rtO/220  240  Prl.  Sec- 
3'95  oti'larv  d  3V  at  2  7  An. pa.  Matche*!  unit  for 
|!9S  •I"’"  . .12  45 

2:?o  POWER  TRANSFORMERS 
2:4"  1 10V  AV  60  Cycle 

I  J?  i:no. 0.5700  at  .'.00  ma.  ..  550.00 

2'.oo-o-1500  at  500  ma .  39.50 

l-oo  0.1900  at  3.-1O  ma  .  ■  17.50 

.....  7|tt  0  740  al  1  2  amp.  ..  .  ..  17.50 

$4.75  Volts  at  U)  Amps  ...  $.95 

»  95  11  9  (4  11.5  amps .  4.95 

1'tv  m  20  Amps,  (for  3«>4,  tv.H.HA*'.  8t3*s. 

etc.t  . 4.95 

IT  2  5V  nt  10  Amps— 10  KV  In^  .  3.75 

*  •  4'i>0V  at  4  5  mn.  5V  nt  3  Ma .  7.95 

.i7.’'.0V  «r  2  nin  .  4.50 

i,  12dOV  (9  2  nin  6  .tV  «4.^.  ’V  /<i3A.  3.95 

lliMlV  ct  ®2»*0Ma.  8.3V  t»4A.  f.  3Y 

.76  («4.$.  9,nV  <W3.A .  7.50 

.99  J4.-UV  (4  ro  Mn .  2.50 

.99  :,'.nv  <»  .300  i!a  .  3.50 

.$•  T^aV  «r  1  34  Ampa .  3.50 


COAXIAL  CABLE 

RG.77/U  Federal  .  .. 

RG8/U  Amphenol.  90  ft  irtigth. 

‘•>nn»x-TorH  on  each  end . 

RG/S8U  4'  din . 

RG'59U  «*•  din . 


R.F.  POWER  SOURCE 


Klystron  R.F.  Gonerotor  10  CM.  ('omplete 
witli  WL  4I7.A  Klystron  It^giiiate*!  power 
'Uppiy  <119  V  A  C'  8<*  .yrif  I  F  Strip 
30  $1<-  Riitlre  unit  -rif  c<vntnine«l.  S  /*- 
IPxMxH.  New  $89.50 

X  Band  Oscillator.  PreampNRor  and 
Plumbinp.  K.F  head  from  iMHi  i  unit 
fjvnsl-vts  of  2  72H.\  H  tuhea..  <l>^irnl  Ajacllla 
u>r  llcnconi  Wn  egUKle,  TK  'ATR  Ntx  with 
721.  60  Mi',  rreniiipl.fler.  (*«*mpleie  wl»h 


<20  HV  str.  vsh  te  plaxti 
20  str.  white  inc  ,uer  . 
=  20  str,  re<l  .na'uut-r. .. . 
=  20  str.  green  tn4''iucr.. 
3  16*  magnet  jH'i*  revt. 
=  20  SSE  Magnet 
■  «*  tin  shlel.l  braid 


MAGNETRONS  &  EQUIPMENT  I  mfo  'Sv  li-  lilnJ^n'': : . 

I  MFO  9000 V  IM'  '^ooi* . 

Complete  Magnetron  Pochage  “S"  Band.  o.  I  MFD  7<mniV  In'  lt5KU70-i'H 

Lohm-Is  of:  Magnetron— 2J 32.  Magnetron  25  MFD  4immi\  |m'  <i  F  20F7*.T 

Magnet.  Magnetron  Fil.  Tfons.  i  ompl4*i.t  jj  mFO  4<'ihiV  IH  li  H.  2«F3>*6 

f^hag-  .  $30.00  I  MFD  i^miV  In  'v412 . 

Magnetroa— 2i32.  27«o  to  2H2n  Me  Fll  '9  MFD  im"*V  IH  ii  F:.  22F47 
Voltage-6  3V  at  1.9  Amps  Ihjiso  *  94FO  UhioV  \H'  OK.  2;'.F2.'.2  . 

VoItagt^lH-22  Kilovolts.  Average  Ma  '0  9*FO  tj(K»V  IH'  .LHMtO . 

2  5  2*  Average  I'ower  thit  2'<'.  Watts  corriai 

peak  Power  Gut— 28.3  K\S  Kami  Wid*h  -  SPECIAL 

2.9  Me  Ihily  Cyc\e  HilKI  I  New  JAN  -t  ■  01  MKH  12KV  G.K.  19F64».  .. 

boxed  .  . $19.95  MPH  2<i,om'V  KTl'-G . 

Magnetron  Magnet  >2000  flaiisx.  Pole  Ida 
I  S'.  Spac.ng  1-4'.  ll«.v4H|--two  to  a 

MICA  S  AT  90®o  DISCOl 

Magnetron  Filament  Transformert.  Hpe  r  i.-ii  vu 

dally  <lewignc<l  for  magnt-trtm.  I’se  hv  Ivpee  rii.  ak  etc. 

Ilaytheon  JAN-l  Ixw  •  Rpa<'ttT-  High  C.xp.  Wk.Vo.Pr.  <^ap.  W’k.  Vo. 

Volu*^  Insul.iion,  ll.'.V  .4  r.  Ml  .-Klf  prl  7,-,o  S.fXlO  ,75  21»i 

mtry  4  34  u  1.5  •mp"  lll.lMMl  \oII«  In  5  omi  .75  1(9)  3.(991 

.ulitlim . . 55.95  37.r,  5.')00  .75  '.9(  3.(991 

Magnetron  Filament  Transformer.  Same  .tkll  4.90ii  1.16  5<>  S.tMMj 

as  aiMkve  except  multiple  .ser<>n<lary.  4  <8)2  3..50I)  .45  02.5  2,500 

windingv—each  of  8  .t  Volt.s  at  4  Amp  003  3.000  .  95  000  2.900 

each.  :.u90  Vultn.  InsulatloD.  .  .  $7.95  700  3.000  .  08  30  2.000 

.ViO  3.000  .  76  015  1.500 

•400  3.000  .55  12  500 

MULTI  CONDUCTOR  CABLE  lypeH-Ai 

MILLION  FEET  AVAILABLE  ‘-Jg- 

9  CONDUCTOR -»2(i  .tr.  PlA-tlr.  2  rin.l  <“>5  2.WtH  45  (9)2  1(9(044 

j(p9.(  S(,ip1<1  (A*  UK.  I(f.l  4(9(  25(9)M  30 

.08  ft.  10(1  (t.  .ll/ft.  CERAMICONS 

10  CONDUCTOR -A20  Scll.l  n..tlr  ,  ..  “ 

vin)l  iw  (.ft  '.“'ll*  on  .19.1  rwil*.  ILd  , 

'.(■n9th»  .07/ff.  100  fl  .10/ft.  "  ■-'(W'  I"  . 


FILTER  CHOKES 

Audio  Reactor  1  lly  8d»  ma  I'KVA 
lot.  Amertran — slxe  54x9  Wt  9’ 

lbs . $7.50 

lOII  '7.^ma  280  ohm  herm . 70 

4  2"H  HMHna  12'i  ohm.  herm . 95 

lull  itiOfiia  2HM  ohm.  berm . 90 

'.M/l3Ama  100  <.hm,  herm  .  1.20 

I014H  145  200  ma^lOO  ohm .  1.95 

'Il/tiio  ma  70  f.hm .  .  1.95 

H-3II  '200  ma  tiO  nhm.  herm  .  2.50 

fill  3,'iOma  '2  ohm  .  4.50 

16H  4'’(i'ma-112  nhm,  herm .  9.50 

kH  MHima/viO  nhm  . . 8.50 

•i  2'HI  MtOma  80  ohm  . 8.25 

?»H  T'Mima  80  nhm  . 12.75 

*>  2iiH'70iima  80  ohm . 12.50 

3H  27.':ma.  I7H '175aia.l7H/l2.3  ma  3.75 
411  s'ltiia.  8H  9«>ma.  1211  8.'.ma  . .  2.10 
ALL  MATERIAL 
NEW  AND  GUARANTEED 
I0*e  DiKewnt  en  order  over  $100  00 
!$*•  Discount  over  $500.00. 

Large  quantlllee  avalleble 
Quote*  on  requeet. 


RELAYS-CONTACTORS 


TyM  C«4I  ContAct,  Pric* 

CM  c4ntAtf(K.  11.5V  AC  4rST.  3l(A  ..  57.95 

WMt.  MC  ll.  nnrl  115'  4I*ST.  2(iA _  7.50 

Alll,4  Bo.  5V  1>C  l>PI>T  lllA . 75 

Ad.tnc,  (nln.  45(l0(lluii  12V  IN'  Sl-RT  .5A  .60 
G.E.  PIC  Adi.  Orrrlot'l  4  I2A  40-1)0  12.50 
G.E.  PiC  Ad).  Orwloul  2-8A  ac/dr.  .12.50 
G.E.  PiC  Adi.  Omkwd  0.5-1. 5A  Ac-dc  7.95 
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RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STREET  .  NEW  YORK,  N.  Y. 


SEARCHLIGHT  SECTION 


PERMALLOY  SHIELDS 
for  CATHODE  RAY  TUBES 


NOW  AVAILABLE 


.n.p? 

.#7 


1000  KC  Crjrotal 
Sockot  . 


S' 

Shield 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


6A6... 
6A7 ... 
6KH  . 
rtABT. 

6.\(i5 

ti\(;7, 

6  \J5  . 

6AKd 

tUKrt 

6\L.y 

♦i  \  I  ti 
«V\« 

».B7  ... 
♦iBs(; . 
(iB 

nBKrt 

t>Bl-(i 

(iBHti. 
liBJti 
W4.  . 
W'5 
ti(  ’»* 


HITS 

«r74} 

♦iVrt 

«Vtt<  iT 

6X4 

6X5(11' 

6Y641 

6/,7<i 

eZY/Ki 


3KIM 
3h2M 
3FB7 
3(;iM 
4-65  \ 
4-12.'>A 


3it5V 


fli.05 

.39 


CI(N)i)  $  1.94 
tK'»(»7\X  1.94 

IKKNI.*.  .19 

<'KUXH»  19.4 

<  i  95 

YP.'HI  47 

II23K  12.94 

HJ.»S  14.94 

H.'7\  27  .40 

II2H\  6940 

FM>6  .  22.40 

I  ('>60  12.4  00 

iMi2\  440  00 

1(117  2.H9 


I  l» 

24  4 

25124 

25Z6 

25/6 

26 

27 

2X1)7 

30 

31 

32  . 
32I.70T 

33 

34 

35  51  , 
35  45  . 
3.5B5 
35<\5 
35124 
35\V4 
3.SY4 
35/.3 
3.5/4 
3.5/5 
37 

3H 

3^  4  4 
41 

42.  . 

43 

45 

4.5/3 

46 

47 

50A5 

5oB5 

5ol2i 

5(>Y6 

5^4 


K43 

'>45\\ 

S.5I 


IB31  .  , 
IH22  . 
IB23 
IB24  . . 
IB26 
IB27 
1B29 
1B36 
IB3S 
11)21 
IN21 
IN21B 
1N23 
IN23B 
1X34 
1P2  4 
IS21 
2\n 


1  10 
4.97 
14.49 

27.45 

37.45 
4  95 
.4  95 

29  50 
12.95 


3I6A.  . 
327A . 
33S  4 . 
35<IA 
3.50B 
35.4  A 
3.WB 
362  4 
36XAS 
371B 
3H.XA 
393  4 
304  4 
4174 
434  4 
416  4 
4.50'rii 
4.50  r(. 
527 
559 
575  4 
700  4  B 


4  4rio 

4B24 

4(35 

4  K27  . 
4J32 
5\l’l 

5  41’4 
5H1M 
5BP4 
5(PI 
5<’P1  4 
5<'P7 
5<':lO 
•51»21 
51- P7 
VlPl 
.5JP1 
.5J  P2 
.*sI20 
.■J30 
.51. PI 
.5NPI 


S66JH 

'»69B 


3  95 

4  95 
1  H9 
2.X5 
l.«5 
9  95 
7.95 
7.95 

34  95 
1.35 

4  95 
1 1  75 

11.75 

17.50 

49. 50 
13.95 

4.75 

24.75 
5.59 

5  95 
4.«i5 

12.50 


2(22 

2('26 

2<'34 

2<'40 

2(.  43 

2<'44 

2(46 

2C51 

21)21 

2K22 

2K2  4 

2K.26 

2J2I  4 

2J22 

2J26 

2J27 

2J30 

2J31 

2232  . 

2233 

2234 
2237 
22.3X 
2230 
22  W 
22  46 
224H 
2249 

22.'.o 

2253 
2.I.54H 
2261 
2262 
2K25 
2K2s 
34PI . 
3B22 . 
3B23 
3B24 
3B2.>  . 
3B2(i 
3H27 
3BP1 
3C'21  . 
3C22  . 
3023  . 
3C24  . 
3C:40  . 
3(.'31  . 
srpi 
31)2]  4 
3I)Pl 


9'M 
1 6(  >.{ 
161  I 
1613 
161  4 
1616 
1619 

!62»i 

1629 

1630 

1631 

inh?! 

1»>3«> 

I6tl 

2(».5(» 


61-4 

624 

7bp: 

9(1P7 

92  PI 

91. P7 

IOBI'4 

lOY 

!-'I»1’7 


7o7B 
7'iS  4 
713.4 
7144 
714  4Y 
715(' 


6191 
61>s(j 
61-5  . 
6)5  . 

61  6 
6K7 

6KVt 

64  1 

6116 
62  .5  . 
(J6 
tJ7 

6K6lir 
6K7 
6K** 
6L.5  . . 
6L6  .  . 
6li6<iA 


2.2.5 

24.95 
.49 

13. .50 
13  9  .S 

13.95 


1JHP7 

I  51 

I5K 

23i>4 

24(1 

30 

4.5  Sl>* 
7.vri 
looB 
looT  I 
1 1 M  n  > 
204  4 
20.5B 
211 
2154 
217(  .. 
21n  . 
221 4.. 


5S  . 
59 

701.7 
7 1  A  . 
7.5 

76  .  . 

77 


soil 
.so  12 
sol3\ 
sill  4  4 
SIH6 
SI  120 


6>).5 

6.SI-7 


I2sK; 
12/3 
14  44 
14  \7. 
14  B6 
14)7. 
H)s 
12117 
14N7 
12(27 
14K7 


K3  .... 

S4V  . 
h 4/6/4. 

65 . 

69Y 

117L7  .M' 
1I7N7 
117P7  . 
117/3 
117/6 


2.95 
1.25 
2.49 
I  09 

7.45 
1H.95 
IS. 95 

1.19 
9  75 
4.57 

3.45 


6SM7  . 

6.627 

tK«(K7<ir 

6.sL7<;r 

♦iSN6<i  I' 

6sN7ar 

6S(27 

♦‘>SK7(JT 


S29B 
k:40B 
832  4 

j8.36A 


2VIK 

2.50TH 

2.'.ori. 

27  IB 
2S2B  . 
294  4 
.404TH 
304  1']. 


9003 
<KNI4 
i.OMt.S 
901  Hi 
<  .5H 


6l'7<i 


OIL  CONDENSERS 

NATIONALLY  ADVERTISED  BRANDS 
All  Ratings  D.  C. 

Ini^.l.  500\  $0.37  Imf.l.  2«"hk  $3.17 

.*5nit.l.  .37  .’n.I.l  .‘'Mo  1.27 

.SmM.  noo>-  .37  4mf-i  Jmck  3.77 

luit’l.  ('(OIK  .37  smf>l  2  *1 IV  3.47 

Jmi'l.  6iov  37  2«Mf\  4.97 

4tnM.  6  16  .•>7  4mf.i  25iriv  3.97 

Miif.l.  Mdtv  1.07  2rtif-l  2.s(0v  2.37 

i'lnitil  MRK-  M7  .Imfil.  25  civ  1.27 

Inifl.  li«<o\  47  j.imt'l.  2500%'  1.47 

25nif*i  lo'*6  .47  ..imf'i.  -'.ViO'  1.77 

IniM  1-Mn  .37  aSmM.  :9em6-  1  97 

•2iiiM.  I’MKiv  .o7  25tiiJ.l.  Kioov  2.67 

4mf.l.  loi«)v  .87  ImM  Vioos'  287 

siul.i  loios-  1.97  12n»f.l  lnoov  6.97 

lomM.  Ik  (ON  2.07  2[ufd.  Ioimk  4.87 

l.5inf.l.  Kkkiv  2.27  ItnU.  .Vkh.%  4.9/ 

lOOOv  2.97  Imfd  Tooov  i97 

.'4nita.  15(kiv  S.27  IniM  4oikiv  S.i7 

Imf'l.  175*6  .87  2!nfd  i*»k6-  3.47 

luif.l.  2*10*6  .97  2x  Imf.l.  :uo*6-  3.27 

iimi.l.  20IN6  1.07  "2mfl  120»Ji6  9  37 

•Imfil.  2000V  1.17 


SELENIUM  RECTIFIERS 
Full  Wove  Bridge  Type 

I.NITT  OUTPUT 

'Ip  («>  Isv  .44  unto  12\  l)»  -J  Amp.  $1.47 

up  tM  Isv  A('  up  to  I2v  IN'  I  .4liip  1.97 

up  to  ISV  AC  up  to  Uv  DC  6  \tnii  5.27 

Up  to  ISV  AC  opto  12v  IK'  10  Amp  8.97 

Up  to  Isv  AC  Up  to  i2v|>C  ISAmp  11.57 

up  to  iKv  At*  up  to  I2v  lie  30  Amp  22.57 

up  to  36v  .4C  up  t4>  2Sv  IX'  1  AiDti  4.47 

up  to  36V  .4 C  up  to  ^sv  DC  S  Amp  8.57 

up  to  36v  .4C  up  to  2sv  DC  ID  Amp  14.57 

up  to  36v  .4C  up  to  2sv  DC  15  Amp  22.27 

uptoll5vAC  up  to  l(M)v  DC'  .25  Amp  2.57 

uptolI5vA('  uptoliNivDC'  .6  Amp.  5.27 

uptoUSvAC  up  to  BNiv  D<  SAt.i.i  22.57 

uptollSvAC  uptoBMivDC  3  .\;iip.  17.97 


TRANSFORMERS — 11S  V.  60  Cy 
HI-VOLTAGE  INSULATION 


.(12’  Arras 


210'6 


HIGH  CAPACITY  CONDENSERS 
All  Ratings  D.  C. 

2\3.iOOmM  25v  $3.47  2i81mt.t  3.5v  t  .57 

2.5oOmf(l  .4v  .47  io*l..»M  .V*\  47 

.KMMImra.  25v  2.47  Ixl'imM.  400v  .87 

2\125*lmM.  1*6-  1.27  liNHimM.  Jsv  1,97 

lOiKUnM  l.5\  97  40iM|,nf(l  (  iv  3.27 


PHONE  OIGBY  9-0347 


PRICES  SUBJECT  TO 
CHANGE  WITHOUT  NOTICE 
All  Merchandise  Guaranteed 
P.O.B.  New  York  City.  Minimum 
Order  $5.00 
20^  Deposit  Required 
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TAI  MONEY  MCI  GUARANTEE 
S3  MIN  ORDER  F  0  1  N  Y  C 
ADD  SHIRfING  CHARGES  AND 
OEROSIT  RHONE  wO  ?7230 


TUBES  .  .  .  "TAB" 

OHi  .  . 

074  .ll7fcAS7<;. 

i\i  .^4  44  1* 

IA4  I24  4AI4 

1A»«T  /•4l{4(; 

1A4  l.i4  4HNC; 

1  \7C;T  .44  4HA4 

IB3  8«14.  41  4Hf  4  . 

IBil.  471A  2.4^  4I!F4 
11)22  4.«t4K(i4<; 

IR24  .  4.N4  4Klf4 

1H27.  4.4.^  4HJ4 

!<:»  .  .  .  .H4  4<:4 

1(:4  t.24  44.S 

ICTG  1.27  4<  :4 

IDSGP  .  1.2S  4<:ilG 

IF.5  I. AN  44  21  J 

IE7G  ..  1.17  4I>4 

1F4G  1.44  4F5 

IF7GV.  1.44  4F.4 

I04GT  1.44  4F4<;  . 

IG4GT  .48  4FN<; 

1H4G.  .N7  4<i4G 

IH5<;  .4.4  4H4GT 

IH4G.  .  1.27  4.14 

IJ4G  1.27  4J4  . 

114  .44  4J7 

1LA4GT  l  44  4K.4<iT 

1I.B4  1.44  4K4<;T 

lt.<:4  .N4  4K7G 

,  1IF..4GT  .44  4K8 

II  H4  1  44  41  4<; 

I  U  N’S  .  .74  41  4 

INM;T  .44  41.7 

IP4<;T.  ,44  4N7GT 

IP24  .84  4P.4<; 

104C;T  .44  404i;  884. 

IR4.  1244  .48  407 

IS4  .  44  4K7C; 

IT4  ,44  4S7 

IT4<n’  .  |  44  4S8(iT 

U  4  .  44  4SA7<JT 

IV  .  ,87  4S<;7 

172  .  I  48  4S|>7(;T 

2  A3  1  24  4AF4 

2A4G  1.48  4SF7 

2A5  84  4S<;7 

2  44  1  44  4SM7 

2A7  I  44  4S.I7<;T. 

2B7  .84  4>K7GT 

2B22  4SI7<;T 

GI  454  .73  4SN7<;T 

HM  4so7<;r 

1442  HI  4SS7 

2<  24  24  4T7<; 

2<  34  4 TN 

RK34.  .44  41  .4  4<;5 

24  34  14  44  4l  4<;T 

2044  4  44  4r7C; 

2<:43^  4V4<;i 

444A.  8  48  4X4 

2<:44  I.44  4X4<;T 

2021  .48  4Y4(;. 

2K5  84  4/7<; 

2E22  1.34  744  XXI 

2R24  .  .  2.48  7A4 

2E2.4/  7A8 

HY45.  2,48  74<;7 

2J2I  II  48  7B4 

2J2IA  I1  48  7B7 

2J24  .  34  44  7C:4  1243A 

2J24  8  84  7<;4 

2J.4I  4  44  7<;4.. 

2J.Y)  24  48  7|.;8  i^«| 

2J.34  23  48  7F.4 

22.38  .  I3  84  7F7 

2247.  34.44  7F7 

22  48  4  4  44  7<i7 

2244  44  44  71  7 

2241  .  34.44  7N7 

2242  .  .  .  34.44  707  . 

2K2*  24.84  7V7 

2K24  24.44  7Y4 

2V3G  I  44  I4Y 

2X2  .44  12A4 

3A4  .38  12\8 

3A5  I  24  I2AH7GT 

3R7  1241..  .44  I2AT4 

3B24  1.84  liAV? 

3B24  4  44  12\X7 

3B2K  4  84  liBA4 

3C:23  2.48  12B47 

3G3I  CIB.  1.44  I2RF4 

304  1244  .  84  1242* 

3I>2IA  I  37  12H4 

3022  ,  7  44  12J4<;r 

304  .  .44  12K8 

3S4.  .74  12S8C;T 

3V4  44i|2S\7Gr 

4B27  241  2  44  I2S<:7 

4<:33  81.44il2S<;7 

44:34  22  44:I2SH7 

4032  7  48'12SJ7GT 

4242  744A  24  84  12SK74;T 

4247  44  44  I2S1.74;T 

4T4  2  4  44  I2SN74;T 

44:34  4:4B.  4.44  I2S074;T 

4021  24.44  I2SR74;T 

4224  17.48  12X3 

4R4C;Y  1.12  12/3 

4T4  >4  I4H4 

4140  46  I4H7 


IN2I 

IN2IA 

IN2IB 

IN22. 

IN21 

tN234 

IN23B. 

IN26 

IN27 

iN34 


Si  (K>  OIK70I9  Vol  Limit«r  $2  94 

I  no  I  0188)91  Th^rm  Comp..  .M 
1.74  DI68392  Thorm  Comp  .  2.04 

I  40  0170)98  HF  Pwr  Meat.  .94 

i  40  IC  Bulb  Tims  Oslay  .90 

I  40  ,  USN  CW20249  Var.  38C  2.90 

3.00  Crystal  Freq  StanOarda 

.  3  00  81.94  Kc  $1.94 

1.74  200  Ke . 3.94 

.84  400  Ke  12.94 

2.79  1000  Kc  FT-243  Mtd  .  2.99 

•  <4  4700  Kr  98 

.  I.M  <  Xtal  Htr  0v4M-28VAC0C< 
FT24t  .91 

Blowers — Cool  That  Tybo! 

MtOCFM  28vardr  .  ..  $3.49 

■P70CFMil4V400cycU$N  ...  4.4$ 

^  lOOCFM  I2«acdc  4.99 

-  »00CFM'28aardf  .  4.99 

XFMR  StepUpl2(»r28Vtoll4«ac  .  1.98 

I00CFM/M4vardr.  HvyOty  7.94 

I80CFM/Il4vacdc.  HvyOty  . 10  94 

240CFM  28vacdc  9.99 

240CFM  28vaede4XFMR28t6ll4«ae  ...  11.99 


44  .37  . 

63  38 

.96  39,44 
1.44  41  . 

.59  4.3 

.49  45S  VT52. 


.36  1624 
.39  1622 
39  1624 
.48  1624 
.63  1626 
.34  1629 
.81  1633 
I  24  1641  RK64 
1  49  2494 
.44  2441 
.63  7193 
1.39  84I2A 
1.67  K4I3A 
.46  8424 


I  44  82  98  <  \  \  a  as 

I  44  83  .74  t  a\  12  94 

.38  83V  1  44(  62  4  94 

.44  84  674  . 64  (  K  1444  24 

.78  1I7N7<;T.  1.49(K(44  .44 

.74  II7Z6<;T.  .  .84(  R|)7i  1.84 

.84  II777GT,  1.49  (HP72.  1,37 

.44  244B  VT2.  1.98  Ff  44  72 

.44  211  VT4<:.  .94FI27A  16  94 

.86  231  l.39Fi;i7  2  98 

.98  244TII  19  44  FG27A  9  94 

.98  244TI  18,98  FGI04  14  94 

83.3441H  5.94  F(il44  1 1  99 

.94.304Tt.  I  98  F(il66  49  44 

81  .3474  FGI94  12  98 

127  RK74  3.94  C!l  434  3  94 

74  316  4  .49  (;|434 

I  04  327A  2  94  1S2I  1.94 

1  19.(44  1  44  (;|.M6  169 

79  .344B  I  98  HYIUR  HI 

.44  37IH  84IIV119  144  89 

64.3844  79  tlY6l4  .98 

.44  .388  4  44  K I  627  7.49 

,44.3934  5,94  NK74  29 

.78  394  3.74  014  44 

94  4464  K.44  I49P|21  4  98 

.38  444TH.  18.27  PI22 

44  464  (  H(;  149 

44  HF244.  11.98  RFI  36  624  81 

44  427  II  94  RK69  ^2  48 

44  434  4  94  RX21  3.24 

47.431  I84RX2I4  4  44 

.63  434  2  44  1  X664.3  64 

I.I9  4.44PI  19.44  \K74  44 

98  47.44,975  13,89  \  R44  74 

.72  641 H  .I9\K92  23 

.69  63IPI  VRI44  64 

48  SN4  3  98  4  KI44  .44 

.64  741  4  3  94  \4f2l4\  24 

49  742  4  742H  3  49  \V1  468  8  98 

44  7434  2  79  \M  4.(1  144 

87  744  4  1  48  (41  619  24  44 

I  23  7454  8421  I  64  (V|  6.324  8  98 

74  747B  7  98  <:*R4YTl  BFS 

69  7144/8411  .74  24PI  4.98 

69  7134  I  49  (HPi  2.98 

84  7I4H  7.29  (HPI  4  7  44 

74  7174  64  3r  PI  2.79 

69  7214  1  94  .(DPI  1.62 

•38  7224  287A  9  9.4  AKPl  3.49 

.74  7234  6  94  3FPI  149 

69  723AB  14  94  .((;p|  6  94 

89  724  4  94  (HP7  3,49 

69  724.4  9fl4  44p|p  4.48 

.84  724.4  7.29  4BPI  1.94 

84  843  7.94  4BP4  3  94 

1  43  844  11.98  4<  P|  2  98 

86  844  4.44  4(:P7  12.94 

84  847  I  14  4FP4  6  49 

72  848  1  44  4FP7  126 

I  44  849  2  94  4HP|  4  94 

.69  814  6  94  4JP2  14  94 

64  811  2  24,41  PI  1144 

23  812  2.84,41  P4  14  44 

78  813  8  94  7HP7  4  74 

.87  814  2  61  7HP7  4,95 

.44  814  2.44  4GP7  |3  98 

69  816  .9K4I.P7  2.98 

826  47  I2DP?  12  49 

74  SD828  I2GP7  12  84 

89  829B  4  94  121  P4  34  44 

44  832  2.44  16\P4  54  44 

.(6N.(2A  4.44  942  4  49 

.34  836  .  .94,444  4.84 

.34'8.37  .  2.34  412  79.44 

.84  838  2.79  T1  NGAR 

79  842  2  74'24  X  672  2  94 

.44  843  59  |M9448(iE  3  49 

74  844  4.74  144698  2  94 

69  851  16  94  289881  2  44 

39  864  1.62  M4/DA 

46  861  14  26  PII  OTS 

48  864  45  44  Box  14  44 

63  865  94  44  Rot  14  .64 

44  864A  94  44  Box  14  .44 

44lK66Jr.  l  44  64  Fa(h  47 

34  868  PJ23.  l.94\6T4Ea.  .15 

94  872A  2.44  IP4V4  24V  24 

86,874  1  49  31.3  28V  |4 

.N|!876  .36  323  .3V  .14 

84  878  2.29  svivania 

98  HK4  6<25G  1.27  V6  6\\ 

98  884  .94  |  »4V  |4 

1.17  922  1.19  WKtAha  C? 

44  923  .  84  7'V  |24V  49 

1  44  927  <;E2S  1.26  N>0N  Bi  t  BS 

49434  .89  NF2  144  3  98 

44  931A  3.94NKI6  99  !  2' 

I  48  944  .16  \F44  .W  24 

46  944  18  \F4I  NF24  .47 

49  946  .3FTFI.  Sthle- 

.36  947  24  lamp* 

.36  948  24  6.  12  24.  48.  4.4V 

.36  8D468  4  98  K«ch  .18 

I  17  991  24  rijh«  a  (;td.  Fa* 

I  48  14441  HF  59  94  Op«-n  Fil  ft 
.69  164.3  3  98  Preakadf  C  K 

.69  1649  5.98  Tufws  <itd 

.63  1613  6F4X  .44  0nlvVla 

.45  1614  .  .  1.44  R  Exp. 


4441  6444  1.49 

44415  5444  1.89 

4442  5444  .94 

44425  S—  .94 

4444  3444  .85 

4446  6444  3  49 

4447  .3444  .94 

4415  4444  1.95 

4425  2.444  .94 

443  2444  .94 

445  5444  3.44 

446  2444  .81 

446  2544  1.35 

Type  W  or  Similar* 
404433  3544  .  95 

4443  844  P  3  44 

4445  8444  3.44 

4446  8444  3.44 

441  14444  4.15 

441  8444  3.95 

4412  8444  3.95 

4415  8444  3.95 

442  8444  4.25 

4425  8444  4.25 

443  6444  3.65 

446  5444  1.85 

41  644  395 

41  5444  9.95 

Type  G 

4443  14444  4.75 

445  5444  4.75 


GLYPTALrrmsnt  4  |arx  98< 
WRENCHES,  hirdrned  Eler  9/ 
32ftil,J2.  *4415/04  —  Twa 
For  254 

PLIERS.  Side  Cutttnf  BER¬ 


KS  281)7 
87  34 
78  31 
1.00  32 
.98  .(21  7GT 
.85  35  3.5  , 
.78  35<:5 
.81  351  6GT. 
.63  35W4  . 


W)  SEARCHLIGHT  SECTION  Q 


.  .  .  "TAB"  TESTED  &  GUARANTEED 

$1  69  6A(^5  .63  35Y4  74  1616  1.36 


CRYSTAL  DIODES 
THERMISTORS,  VARISTOR 


I  45  6S8(iT 
.69  6SA7(iT 
,87  6S<;7 
I  98  6SD7(;T 
I  25 6SF5 
1.48  6SF7 
86  6S<;7 
1  65  6SM7 
I  45  6S.I7<;T. 
.85  6>K7GT 
6SI  7<;t 
.73  6SN7<;T 
6S07<;T 
81  6SS7 
25  6T7<; 


5354  .87ll9TH 

5X4<;  71  24 

5Y.M;T  ..18  24<;  3C;24, 

573  .81  25A6 

574  88  25h6 

6  33  .98  251  6(;T 

634  1.29  253  5 

636  1  62  25/5 

63B7  1853  .84  25/6(iT 


•'3- «  <27° 


MICA  RCVNG 
&  XMITTING 
CAPACITORS 
Brand  New! 
Famous  Mfrs 
Rigid  Specs. 


'i-  — ^  Rigid  Specs. 

I  T 4 Fid.  Mid.  33  V  Each 
Type  A  ('MDer  Mlca>  i>  .005  3444  1.25 

-446  644  .  25 


OIK70I9  Vol  Limitar  $2  95 
0188)91  Th^rm  Coaip..  .M 
DI68392  Tharai  Comp  .  2  04 


GD.445  644  .  27  .  49  1544  9.95 

G  .445  1244  .  44  4446'  6444  4.95 

D  .445  2544  .  75  .  44425*  14444  8.95 

I  DAVEN  ATTENUATORS  Brand  Naw 

f\  P250pot5000ohmt,20pot  _ Sl.M 

,  i‘  CP2$2pot200Kohm(  20406  .  I.Pt 

CP830pot5000ohms'30pos  2.49 

V  T320'‘Toa*'dual5000/20pos  . .  .  2.98 

/  IRC  lOOKahm  20poe . 1.98 

IRC  250Kohm  20poa  .  2.49 

STANDARD  JAN  •'AB"  RESISTORS — Newt 
10  ohms  to  22  megohms 
I  Value  Only  !  GB  IW  5U  10.00 

AB  Type  Tolar  100  For  GB  IW  I0««  $.00 

EB  'jW  $••  $600  HB  2W  5*«  l$.00 

EB  *}W  I0%  3.00  HB  2W  tO««  7.00 

Write  Qty  Prices^RMA  Ranpas.  Aik  for  com¬ 
plete  Lilting  of  “AB"  Potentiometari. 

CIRCULAR  SLIDE  RULE~12"  EguW. 

,  <<■--.  Only  radiui.  Laminated— 
v'  "  Print  Slayi  On*  Mult.  01*.  Sq. 

■  /v  'xVK  Cuhci.  Roots.  LofftDacScala. 


-  NAHO  naron’d  Steal  6',-  2'SZ 

LINE  FILTER  100  amp  GEft2x5mf/ SOVOilCndirs 
llOvardc.  SPECIAL  89<:  2/$l.49 

CONSTANT  VOLTAGE  REGULATOR  New  Ray- 
thaon  Inpt  93- 130V > 60cye:  Out  IISV;60cye  $10.99 
ConitV'Rrg  Ray1h»)n  Inpt  l98-242V/$0-60  eye: 
Out  220V  500W  RgItnRackMtg  $38 

ConitV  Rag  SOLA  USN  Cid  Inpt  9$-l90V/50-60 
CY-:  Outpt  ll$V  2KW/I7.4A  ConitOtyl*»R|l1n 
LN*  $130;  SamaNEW$369UScoit.  Only  $162 
CjnitV’Rff  SOLA  Inpt  92- l38V/60cyc : Out  ll$V/ 
26.IA/3KVA.  NEW  .$185 

Const  V'Reg  SOLA  inpt  lO$-l25Vy60cyc;  Out 
ll$V  SOWatt  NEW  .  $16.95 

ConstV'Reg  G  E  Inpt  9$-l30V/57-63cyc:  Out 
113.  II$/II7V.  0.78KVA  at  0.60PF.  Used.  Gtd 
$54:  NEW  179 


Mercury  " n— 

Thermo-Regulotor  ^ 

Instantaneous  Artion  - - 

Dual  Ckt.  i05*F432*F.  Extramaty  Sensitive  4 
Arrurata— lor  Most  Exacting  Reeu’mants— RE¬ 
SEARCH.  LAB.  FIRE  PREV.  FREEZE  PT 
CONTROL,  ar  MAX-MIN  TEMP  Central. 
Brand  New.  Individ  Boxed  «*  data4ckt.  LIST 
OVER  $20.  "TAB**  SPECIAL  984:  l2for$IO. 
Qty  Limited. 

METER  SPECIALS!  CaMd  New! 
l•,MaOC  Miniature  9AmpRF2*  s'Wstg  $2  49 
DipparMtr  $3.49  I  Amp  RF2>i*  GE  3.95 

DC  AMMETERS  DC  VOLTMETERS 
l5A.2'7'Hoyt  ,  2.95  30V.2' .'Wstg  ..  2.49 

3nA  2','WE  Wstf  2.49  200V.  S'^WE  .  4  95 

60A2>7'Wstg  ...  2.98  500V.3*>^E  10  98 

i20A.2'}*Wit9  3.98  AC  VOLTMETERS 

2IOA.?',’w  oShnt  2.49  7'iV.rwstg  3.98 

SOOA.rw  oSOunt.  4.49  l$V.3^Wstn  4.95 
RF  Mtr  0-l20Ma  3'a*  I50V2'2  Wstf/GE  3.49 
Weston  Accy  ta  ,ll6ny  Others— Write! 
65Me  .i2.9S  t 

ANTENNA  UHF  ir/IOem  AT5  ARRi 
Usabie  Cit<n4HamBand  Insltd  Coax 
Term  SilvPiCont  wpfGask  Flange  4 
hardwareMOBILEmtg.  Nrw49e:3'$l 
PL  259  tor  Above  294 

ANT  ANI30B  33*  Whip  9A« 

ANT  MS49to52.  12', It  $•  6 

ANT  MS49to53.  16  ft.  ..  2.49 

ANT  MS49to534Ktra53.  19ft  3  6'> 

ANT  MS49to56l2-53’i».  26' ,ft  5  9H  ^  ^ 
ANT  ANISIA,  lift  Bsartions  I  89  Cf  V 
ANT  NETWK  iOOlA.  HiPwr  Var  abla 
IKW  HF  RF  I.Sto7mc's  Coniritibla  A 
HiFrod*.  A  GOLD  MINE  of  BRAND  * 
NEW  PARTS.  Mtr.  Etched  Dials.  RibbonCoil 
etc.  Dmgd  Ceil  Farm  $8.95 

PwrPack  Kit  2MVDC/60ma.  Filtered  .  2.98 

PwrPack  Kit  350VOC/l25maFils4Fltr  ..  4.49 
PwrPack  Kit  550VOC/200ma  Fil*4Fltr  9.98 
PwrPack  Kit  1200V DC/300maFllterad  21.95 
PwrKIt  l5000V’Oaublar/35ma  39.95 

MICROSWITCHES,  Mu,  Toggle,  Retory 

MU  laafSw  3*,*0PN04NC/I5A  .  984 

MkroSw  PinPlungarSPDT  lOA  544 

MirroSw  Plungar  SPOT/IOAor$PNO/lOA  694 

ArrowH4H  Plurgcr  $PN0/6A . 394 

MicroSwRollarSPNC/lOA  894 

AHAHThoIo  DPDT/6A  304  :  4  far  ..  $1.00 

MicreSw  PtungarSPNO’NC  594 

Mu4MicroSw  SPOT  w/rasat  . 654 

MtcroSw  Piunaer  Button  SPOT  . 694 

MicroSw  SPNC  30A  Cesad  984 

Switchatta  0PN04NC  iOt:  SPNO  254 

SQ'0/B)O  Start4Stpp  Push  Button  984 

RetarySw  6DachSPos(2-5pot  sw  aa  deck) .  $1  49 
RotarvSw  40acli7Pos.  5Ckt40n 'OffCkt  t.2t 
MTRarHAM  CERAMIC  Sw  70ack5PesHiV  1.49 
VOM  Switch  SP  2196$.  SilvPI.  Cont  )8< 

Hainaman  Main  Ckt  Bkrx  farAC^DC 

«Opart'n  AMPS:  .01.  22.  2.  1.  7.  7.9.  IS. 
20.  30.  35.  40.  80.  l80A?20Ampt.  SPE- 
CIAL.  aa  $1.49:  10/12  98:  i00/$l20 
Klixen  Tharma  Push-Button  C’Bkn 
AMPS:  5.  10.  15.  30.  35  Ampt. 

Ed.  794:  10/5.98:  I00'$4S 
Sduera-O  TpfglaSw  ANtyt#  C*Bkrx  AMPS:  5. 
10.  20.  25  Amps.  Ed.  894:  I0'$7  98:  l00/$89 
Rectifiers,  Bridge  Storoge  Batteries 

In  Out  Amps  Ea.  ; 

18V  t4V  1.35  $2.49  ,  2V/IIAH  Willard 

IB  14  3.5  3.29  BB206U  .  $1.89 

18  14  5.  4.25  2V^7AH  Willard 

18  15  II  9.95  BB54  $1.89 

18  IS  18  14.95  4V/40AH  WIttdrd 

18  15  27  22.95  TBY  U«ad  $3.95 

36  28  .32  1.49  iV/IAH  Willard 

36  28  3.5  8.49  NT8/6B2I4U  $175 

38  28  5.  7.25  8V/29AH  Wllld  $3  98 

36  30  II  17.95  •V/40AH  Willard 

16  in  18  28  95  ERt8-8  $6  98 

36  30  27  38.95  38VmlnBRl8/BB52 

90  75  IS  1.49  Ea  984:  12  for  $10 

SelanFEOERAL  lOOma.  '  BRAND  NEW  SIgC 
724:  2noma  984  DryBatts— Shelf 

Sale  Tl8V'l2V'i*,A  Dated— T  asted— Gtd 

1.49  Write  Far  List 

115V  60  eye  RELAYS^Fompus  Makes 

CLARE  A.I2280  3SPDTA1$PNC  $2  98 

C‘ Oc»*l  h*«ed  DPNC8SPN0  3.98 

S'DUNN  32AXXIORasat40’Load  lOmaftllS 
VAC  4.98 

S'DUNN  l7AXX(n9  SPNO  6to30A  cts  .  1.98 

LEACH  DPDT  10  Amp  Contacts  1.98 

WECo  263A  Telephone275ohm  dual  coil  2  sec¬ 
tions  aorh  25pola  OPNO  palladium  cts  .10.95 
CLARE  DS-II  Automatic  Stepping  24/32  VDC 

3-lavor  10  stops  7.95 

Write  for  Complato  Relay  Li*tlng. 


Ttl  MONEY  lt(K  GUiDANTEE 
S3  M)N  OIIDEA  F  0  I  NYC 
ADD  SHIPPING  CHARGES  AND 
2S"  DEPOSIT,  PHONE  WO  2  7230 


THAT’S 


THAT’S 


BUY 


BUY 
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WESTON  MODEL  271  Mieroammeter 


L  ft  N  MICROMAX  MODEL  S 

REBUILT,  RECONDITIONED 
ADJUSTED  ELECTRICALLY  AND 
MECHANICALLY 


M  a  GE  #K2731  PULSE 

SJSm  transformer 

Pn.  Imp.  50  Ohms 
Sec.  Imp.  450  Ohms 
I  Micro-second,  635  PPS,  Pri. 
ll^[^nl■lI!Rl  Input  9  5  KV  PK,  Sec.  Input  28 
lUlllIHlUlir  KV  PK,  BWR  Out  800  KW, 
Bifiliar  2.7SA 

A  buy  at  ......  $17.50 

HIGH  VOLTAGE  TRANSFORMER 

GE  Cot  No.  7470609  con-enclosed  with  insulotors 
PRI— 115/230  V  50/60  Cycles 
SEC— 14000  V.,  Rottng  1.4  Kvo 
Dimensions;  16"H  x  12'w  x  10"D. 
Shipping  Weight:  178  lbs. 

A  buy  ot  $45.00 
GE  TRANSFORMER  TYPE  M 

CAT.  61G5— ISOLATION  TYPE 
PRI.— 230  V.  SEC.  11$  V. 

M  Cycles  2M  Wetts.  r  x  S'  x  4'/«*  ex  CA 

Net  wsuht— 14  Ibi  —  NEW  $6.50 

STEP  DOWN  TRANSFORMERS  SPECIAL 

Mode  by  GE.  heavy  duty,  conelderable  over- 
deeign.  open  frame.  Ideal  for  rectifier  applica¬ 
tion.  alze:  3^"  x  3*4*  x  4*. 

PRI— 11$  Volta  60  Cyclea  75 

SEC— IS  V  at  12  Ampa  J 

HIGH  VOLTAGE  CAPACITORS 

1  "MFD  20  KV  IX:  IS'«13  Vi'iy .  »25  M 

MFD  25  KV  DO-I3'x7'2t' .  ..*5 

001  MFD  60  KV  IX>5>4'i7H'x4'  InaulMora 

4*  dlA  1  7' lUf h .  12.  5« 

c.p  Volt. 

Mfd.  D.C.  HelAht  Width  Lendth  Price 
10  1000  5-7  S  X  1-3/4  I  3-7  a*  II.85 

4  1000  5-7/8  I  2-3/4  i  1-1/4*  .85 

1  1000  3-6/7  12  I  1-1/18*  .5. 

1  500  2*  X  1-1  4*  I  I-l  '18*  .25 

J5  imx)  1-1./2XI*  X  3  4*  .25 

RACK  PANEL  CABINET 

42'*  H  X  22"  W  X  I6V2"  D 
Heovy  Gauge  Metol,  Block  Wrinkle  Finish,  shipped 
knocked  down,  reody  to  ossembic  with  reor  door 
ond  hordworc.  Front  Panel  not  included.  Ponel 
size  19^"x  36^".  Shipping  weight  99  lbs. 

NEWr  A  REAL  BUY . $17.50 


Another  of  the  fa 
mouH  Weaton  far 
ahaped  line.  Veiv 
large  acale  $  8*  lonK 
Theae  metera  wire 
I  made  by  Weaton  to 
kieneral  Radio  ape<  - 
flcatiuna.  with  ap** 
cial  mirrored  acti!* 
and  knife  edge  point 


Single  Point,  Curve  Drowing.  Contin¬ 
uous  Line,  One  set  HIGH.  COMMON, 
LOW  Contacts.  110V  AC  Motor. 


RANGES; 


U-UOO  Mleroamp. 
170  M  V 
01  >{..  750  Ohm. 

. $22.50 


0— 1200“F  C/A 
0— 1500'F  C/A 
0— 1800'F  C'A 


1000— 2000*F  C/A 
1000—  3000*F  Plot./ 
10»bR 

PRICE  $210.00 


L  ft  N  MICROMAX 


S  GALVANOMETER 

Type  PX-12.  Movement  7 
MA.  apecial  ncale.  solid  con¬ 
necting  terminals,  contains 
a  1  V’uit  Internal  cell  which 
can  be  easily  removed  for 
oniveralon  to  I>C  .\MME- 
TtH.s  &  VOLTMETERS, 
with  leather  case  and  can- 
N.ia  c.irrylng  atiap 

_ A  BUY  AT  $4.95 

DUMONT  Model  164-E  SCOPE 

Used!  Guoranteed 

3-  I-RT  Ofctatca  at 
accelerating  potentta' 
llUU  V — brilliant 
well  deAned 

amp  voltage 
gain  approx  43.  borU 
amp  voltage  gain  ap- 
prox  range 

vert.A  hor.  amp 
uniform  ^3  DB  from 
Hj^Kv^Bli  $-100,000  CPS  input 
^^^B  Impedance  1  megohm 

vert.  .8  megohm  hor 
Operates  11$  V.  40-60 
^^^B  cycle 


MODEL  R 

REBUILT,  RECONDITIONED 
ADJUSTED  ELECTRICALLY  AND 
MECHANICALLY 
Single  Point,  Curve  Drowing,  Con¬ 
tinuous  Line.  Chort  speed — 1  RPM/ 
24  hrs  1  set  H  C  L.  Contacts 


IIOV  AC  Motor 


RANGES: 


PRICE 

$135.00 


700-1400°F  C/A 
200-2000°  F  C/A 

1000  2400°F  C/A _ 

BC  403E  OSCILLOSCOPE 

Mnite  for  Plpnal  Corps  by  RCA  for  -i.e  In 
8i'R-:7i>D  RaiUr— Can  he  converted  lo  iilher 
u.ea  —  A  Gold  Mine  for  ran.  —  Shlpplna 
Welaht:  400  Ibn — Wltli.iut  Calh..de  Ray  Tube 

6BP4 . . New!  $57.50 


Model  RSA  Type  12 

Input— 12V  DC.  Output— 110V  AC. 

SO/60  cycles.  125  W  Intermittent, 

100  W  Coat.  8',"xS"x4'y"— Net  15  lbs 

New,  $16.50 

ALL  PRICES  FOB  OUR  WAREHOUSE  NYC 
INCLUDE  SUFFICIENT  FOR  POSTAGE 

Electrical  E 

Phone:  WOrth  2-8610 


NEW  YORK  13,  N.  Y 


PRECISION  resistor  WIRE 

Cuproo 


AdTanoe  *  Copolo 
Oopper-nlckel  alloy— low  temj 
Obma  r .. 

la  per  ft.  per  lb. 

Idee  .4M  (184  alloy)  61$ 

Idee  .728  620 

Idee  .917  1.02U 

Idee  1  163  le30$ 

fdee  1.468  1.636 

3  doe  1.862  3,078 

»dee  2.803  2.684 

)dec  2.940  3.300 

Idee  6  833  6.646 

Idee  9  875  10.622 


PULSE  TRANSFORMERS 

B1806 — At  la-tt.  a  blorklng  oscillator  transformer 
to  flTf  shorter  pul.se^  than  the  11280.  Deslimed  for 
the  tmt.  It  can  dehTcr  .18  micrueecond  pulses  a^ 
faiit  as  Z-'tOKC.  Fully  cIonM  with  ccramx  tennhiftl 
board.  1%'  dla.  x  high— Weatlnghousc.  .$1.65 

9363.  ruh  . $1.50 

9318.  Utah  . $1.50 

9380,  Utah  . $1.30 

WIRE  WOUND  POTENTIOMETERS 

I  am  proud  to  offer  thlK  selection  of  Chicago  Tele 
phone  controls  They  are  unquejiTiunably  the  hneKt 
ftvallftble.  All  hftvf*  shafts  long  enough  for  a  knob 

3  watt  iire^.  7.'.,  3ou.  .mmi.  S.'JOO,  SK.  IOK  ohmM. 

4  watt  elxe«;  3u.  Ii>0.  IK.  4K.  f.K,  lOK.  15K.  2(>K 

Theae  excellent  wire  wound  pots  are  only . 43< 

/IN2I  crystal  diode  up  to  SOOO  Mo  . 

8  5db  ounver'lon  lov«,  4.0  output 

noise  ratio,  burn  out  te*>l  O.Serg 

SPECIAL  . 49< 

INJ4  . $1.09 

26  CONDUCTOR  CABLE  made  up  bv  Western 
Rerinc  In  50  foot  lengths  with  s;i24rE,T  connector* 
on  each  end.  Flacb  con<tuctor  is  722  stranded  and 
rubber  oovered.  Although  the  O.D.  is  only  9/16 
Inches  there  is  a  bea>v  live  rublier  jack**  t'omplete 
with  two  mating  p:i24AK  connectors  ONLY  $7.50 
8ame  In  too  ft  length! .  .  .$15.00 

GEAR  DIFFERENTIAL 

GE  ASM  8640201  Gl  IBM-A  beautifully  made 
geared  unit  from  the  1129  compurer.  Inputs  and 
eutputR  on  the  yame  axl^  1  11/ 16'  OD  by  24” 

overall  length  of  abaft . $3.83 

Excellent  lerviee  on:  AN  connector!,  mica  con- 
donaera,  tuboa,  amall  gulio  traneformara,  cha!!is. 
toggle  iwitchaa,  etc.  All  material  i!  new  and 
guaranteed. 


OIL  IMPREGNATED  - 

.1  ^oov  .25— 600V 

.1  —600V  .5  —400V 

2x  1  —400V  .5  —600V 

2x1  —600V  1.0  —600V 

3x  1  —400V  4.0  —  50V 

3x  1  —600V  2  X. 25— 600V 

2  X  .05— 600V  2x  5  —230V 

PRICES  ON  REQUEST 


M4B.E.  7  408  8,314  13.35 

#36  8.E.  9.376  10,622  3.99 

#36  8.E.  11.76  13.200  4.60 

#39  8.E.  24  00  20.930  8.99 

H0  8.B.  30  69  34.330  19.59 

ORDERING  INSTRUCTIONS  l^nlMS  spWMflad  we 
wUl  ahlp  any  of  the  types  advertised  above. 
MINIMUM  ORDERS  D.C.C.  *22  to  35.  1  lb. 4-30% 
— 15%.  respooled  from  onglnal  8  lb.  af.  900U. 
ENAMCLCB  #34-33-36.  min.  order  1  lb..  ^80%: 
aiaae  39  A  46.  >4  lb..  ^30%  min.  EnamelM  wire 
la  ipooled  on  mfgr's  precialoo  apoola.  Ail  guart’d. 


Mony  Others  Not  Listed  Above,  in  Stock 
Manufacturers  Only — Let  Us  Know  Your  Needs 


SHRIRO  TRADING  CORP. 

30  W.  42d  St.  N.  Y.  City 


ATLANTIC  INDUSTRIAL  CO. 

101-3B  9l>t  St.  Oxon*  Park,  N.w  York 


Nobody  but  ARICO  has  "hard-to-get"  items- 

SPARE  PARTS  ARE  HARD-TO-GET 

RADAR  AN/APS-2C  or 
2E  SPARES  including: 

1  eo  B-20T  Blower  Motor,  1  AA 

eo  6-801  Blower  Motor,  1  eo  vlfLI*UU 
B-802  Blower  Motor,  3  eo  Ww 
Crystol  IN-21  ond  the  follow-  Comglete  Set 
ing  tubes;  3  eo  6AC7,  2  eo  6H6,  3  ea  6$N7, 

3  eo  6L6GA,  2  eo  2AP1,  2  eo  SFP7,  2  eo  VR- 
105-30,  2  eo  SU4G.  2  eo  6XSGT,  2  eo  2X2, 

2  eo  829,  2  eo  RKR72,  2  eo  715-6,  2  eo  2J- 
22,  2  eo  417-A,  2  eo  721-A,  plus  misc.  fuses, 
brushes,  valve  core,  dehydrotor,  etc.  Brond 
new,  packed  in  grey  chest  with  description 
list 

Aircraft  Radio  Industries,  Inc. 

780  Stote  Street,  New  Haven,  Conn. 


HAROLD  H.  POWELL 

632  Arch  St. 


Philadelphia  6,  Pa. 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  moBuiacturiisg  radio  tuboa,  oloctronic 
tuboo,  catbodo-roy  tuboa.  lamps.  Now  and 
uiod.  Roosonobly  pricod,  satisfaction 
guorantood. 

AMERICAN  ELECTRICAL  SALES  CO. 

47  E.  Bth  St.  New  York,  N.  Y. 
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OVER  $1,000,000.00 

FOR  YOUR  EVERY  NEED 


sPKA(il'i-: 

CX)M)KNSKR.S 

•’o.;?....  $1.95  _ 

COAXIAI,  FITTINGS 


.>r  4«>o 

HOOD  SOCKET 


20c 


3.V 

ANCLE 

PLUG  ADAPTER 
SO-iU  PL  25t  M  )S9 
81  (R  81  ISP  81IAD 


Tfpt  8  Prequcncy  3(K/-I00( 

I  'f««g4cycl«8 

I  BC4  AnieMt8  conP*fiMr  10$  IM)  MC 
'  OKilijter  lOS  lM  M  C 


K^mr-tr  Position  Indicator 

12V  40  Cy-  S*  lA^KAtor  wttK  AC 

HO  Dtgrtv  omi  9^yy 

Circuit  Breaker,  24V,  20  Amp. 

AN  3140  Sq>i.f-«  D  Co. 


*» 


PHIIX'O  fTRMTFRE  OR  ^ 
REFRIGERATOR  POUSH  [7 

Rog  44c  w.iiw«  tor  toch 

MfgO.  by  Pttiko  Rxdio  4  Tclovtoion  Co  ^9 
S3  SO  tor  Cam  ot  *4 

Don’t  .Miss  These  Special  Savings! 

1^0*  tor  Piss  ^  •  “9 


10c 


iigitteni 


_  »S< 

4Sc 
t34  SO 


BK  2'.!  K  RELAY 
$2,95  .‘jr ""ic"e 

rStP.  cttjngro»rr  contAink 
28V  tiro  rol.iy  S  dr.h  4 
i.%itch  irv  OPST 


Banana  Jack  and  Plug 

75e 


THERMOSTAT 


2000  ohm,.  liMd  . 

SCR«2»  Mi«i«  uM. 

7^. 000-Ohm  200  molt  BlooOor  Re, 

Beautiful  DETROLA  Record  Chancer 

HjftdlM  12-10*  rocordft 
lomAltc  ChAngor  Only 


ARRT  AIRBC 
VERSION  ( 

IIAl.I.lCR.y 

$129" 


49c 


$9.95 


Be  a  “Forty-Niner”  in  ’49 

THE  "FORTY-NINER"  GEIGER  COUNTER 


89 


50 


I  I.TRA  llIGII-FREtil  ENCY 
TRANSMITTER  T-IC.  APT-5 


•  Light  wnght  i 


FM  KAIHO  AND  TRANSMITTKR  BC-620  A 

$9.95 

1  hin  \t8l  controlled  K>I  «»et  h8H  IS  tubc^t  and  has  dual  \tal  con- 
trollrd  channeK  It  alho  containx  hiiilt-ln  Kll.  and  Plate  Meter. 
Tube,  used:  (DILN.'I.  (Illl.tli.  (l)IIJf4,  (S)I*!9I.  (4)IS99.  <l)lt»4. 
Ideal  for  eoniniunication  between  trucks,  boats,  etc.  1  «ed.  in  Rood 
condition.  1.4*^%  |>oHer  supply.  \Vt.  SK  lbs.  Complete  with  carr^ina 
('a*»e  and  dlaRrani%. 

HERSHEL  RADIO  CO 


5249  GRAND  RIVER 


P  O  6  Dctri 


K  9 

DETROIT  8,  MICHIGAN 

070.7  .2  00— Mtehtgon  cu,te77i.7. 
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PULSE  TRANSFORMERS 


H«rt  are  pracUion  made,  htph  quality  compact  pul»e  rrantformerv  wound  on  hypertil  core*.  They  are  hultt 
ia  octal  hakelite  tube  batei  and  can  be  adapted  to  many  utet.  Kindly  diitribute  thit  data  to  hey  pertonnel 
in  your  Electrical  Enpineerina  Department,  to  your  Technical  Library,  to  your  Electronie  Equipaiont 
Buyer!  and  to  any  person  who  tnould  have  knowledge  of  this  Item. 


Three  General  Electric  37.5  KVA 
brand  new,  original  crate,  for 
RCA  50  KW  broadcast  trans¬ 
mitter,  $1,800  each 

Three  GE  24  henrys  reactors  for 
above,  $1,000  each 

300  BD-71  and  BD-72  switch¬ 
boards,  good  condition,  $12 
each 

40,000  feet  copper  coaxial  72 
ohm  transmission  line,  20  foot 
rigid  lengths,  45c  foot 

SCR  643/644  Bendix  50  watt  100- 
156  me  transmitter  and  receiver 
ground  station,  complete,  with 
masts,  cables,  power  plants, 

$1,000 

350  foot  Truscon  self  supported 
insulated  base  tower,  $5,500 

300  reels,  brand  new,  CC-358, 
spiral  four  telephooe  cable,  or¬ 
iginal  pack,  $40  per  quarter 
mile  reel. 


OTHER  DATA 

*— Completely  imprognated  and  sealed. 

*— 'Physically  small,  measuring  only  i.377*dia.  a  1.067'  high. 

Convenient  to  uso-wnerely  plug  into  an  octal  locket-^impllfles  production. 
w_The  two  types  UX7350  and  UX7307  differ  only  by  placement  and  termination  of  windings. 

« — Schematic  of  winding  sequence  and  connections  pressed  into  disc  covering  top  of  tube  base.  Scl 
designates  socket  connections. 

'The  coils  are  wound  on  high-grade  tested  hypersil  cores. 
i, — Used  in  some  of  the  Navy's  modern  and  highly  accurate  Radar  and  Direction  Finding  Equipment. 

* _ Standard  types— manufactured  by  Raytheon  fNanufactunng  Company. 

* — Quantities  available— immediate  delivery. 

SUGGESTED  USES 

* — Blocking  Oscillator.  Multivibrator  and  Scope  Circuits, 
p  ...Wherever  Accurate  Timing  and  Triggering  are  necessary. 

* — U’lexcelled  in  circuit  applications  for  generating  low  power  and  low  voltage  pulses, 
p— Can  be  used  in  circuits  utiliaing  repetition  rates  from  0  to  well  over  I  MC  and  puUe  widths  i 
from  .05  Microsecond  up. 


FOB  LOUISVILLE,  KENTUCKY 


ELECTRONIC  SERVICE 
CORPORATION 
119  South  Sixth  Street 
A.  Cisler  Clay  4150 


C-OSCC  IN  ELECTRONICS 

42-44  Cornhill,  Boston  10,  Mass. 

Lafayette  3-2546 


Gent^ral  Radio 

Inductance  bridge  .  . 
V'ariable  inductance. 
Variable  inductance. 
Standard  inductance 

Output  Meter . 

Vanac  (hand  wheel 
mlasinK,  new)  .... 
Bmtnton 

g-ineter  . 

I>uMont 

Oacillopcnpe  . 


H.  TORNHEIM 


Chicogo  24,  III. 


D.C.  MICROAMMETERS 

la  3"  aq  IXJ  &U . 

»a  3”  e<i  ti.K,  DO  50 . 

la  3"  aq.  fi.E.  DO  50 . 


R  F.  MILLIAMMETERS 

a  WeMtiin  435 . . 

a  3Vy**  Wewtoii  435  . 


PRECISION 

PORTABLE  INSTRUMENTS 

Single  or  multi-ran»;e 
I>C.  Mlcrcammetera.  from  5  ua  fui:  scale. 
Thermo-couple  M  illianimetern.  from  15 
Ma.  Thermo-couple  voltmetera. 


GENERAL  UTILITY  STEEL  CABINETS 

FOR  SALE 

Dimensions  23  wide  x  20*2  deep  x  32  high:  ship¬ 
ping  weight  123  lbs.  Provides  30'  of  panel  height 
in  standard  19*  width.  Finished  In  gray  crackle 
and  provided  with  2  sets  of  shelf  brackets  and 
hinged  rear  door.  Only  SIS. 00  f.o.b.  Weeton. 
WESTON  LABORATORIES,  Weston,  Moss. 


General  Electric  Type  YYZ-1  Decade  Scal¬ 
ing  Unit.  New  Perfect  Condition  S400.00 
General  Rad.o  Type  605-B  Standard  Signal 
Generator  Used.  Guaronteed  Perfect 

$250.00 

r.O.B.  Morago 

EXPORT  FACTORS,  Morogg,  Colif. 


Precisian  Electrical  Instrument  Ca. 

146  Grand  Street  New  York  13,  N.  1 
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I  DESIRABLE  SELECT 

i  Unused  SURPLUS  ITEMS 

:  Link  Radio  Transmitter-Receivers 

;  Type  30  UFS . Price  on  Request 

•  Uadar  Type  SF,  complete  with  alt 

•  com{K>nrnts  . $1.4^0.00 

•  R3  'ARN-7  Radio  Compasses. 

•  complete  I2S.00 

I  Field  Telephone  Switch- 

:  boards  .  37.50 

5  BC-375-E's,  Ciiniplete  new  with 

•  alt  tunin"  units,  dynamotor. 

•  tubes,  plu^s.  etc .  97.50 

•  TDE  Radio  Transmitters  675.00 

•  Type  SCR-522’s — (Slightly  Used)  65.00 

•  ColLns  TCS's  Navy  unil<  ....  575  00 

•  HaUirr**f'ers  R’dios,  M'kM  No, 

;  .S-40.  1 10^240  Volts  .\C.  30/60 

•  (  >cte  -Unr.ersal .  S7  SO 

•  l«ief;raph  Transmitters  —  Nb*dol 

:  IT  ^023  DI .  125.00 

•  Gener-tor  l.ifhtinf  Plants-  -Tvt'e 

•  rn97.  3KW.  120  Volt  AC. 

5  >0  60  Cycle.  Single  Pliase.  .  .  675  00 

•  Generator  Gasoline  Tngine  Driven 

•  Lifhting  Plants  Fvfte  5K\V.  1 10 

;  Volt  AC.  50  60'  Cvrle.  Single 

:  Pliave  55000 

•  Rcadinf  Storage  Batteries.  ltS3 

•  amp  hours.  6  volts .  7.50 

•  Elide  Storage  Batteries,  130  amp- 

•  hours,  12  volts .  17.50 

•  Prism  Binoculars— 7  x  30  Navy 

•  Type — Regular  Optics  30  [>er 

;  case .  *44.00 

S  NEW — Not  Surplus 

•  Prism  Binoculars— 7  x  50  Navy 

;  Type — Coated  Ofitics  20  per 

:  case  .  •  54.00 

5  NEW --Not  Surpl 


TUBES 


Type 

lOY 

$  .55 

Type 

805 

3.80 

211 

.85 

807 

1.14 

250TH 

21.30 

808 

2.80 

304TL 

1.10 

810 

5.50 

450TH 

22.75 

836 

.95 

450TL 

36.50 

861 

27.50 

803 

4.50 

*Plus  20%  Federal 

Excise 

Tox 

All  Equipment  Subject  to  Prior  Sole 


I  FRENCH-VAN  BREEMS.  INC. 

:  405  Lexington  Avenue 

I  NEW  YORK  17,  N.  Y. 

j  Oregon  9-3650 

I  Gible  Address:  Frexvon,  N.  Y. 

i _ 


INDUSTRIAL 

W  POWER  SUPPLY  Jsl 

■'"■'ft  EQUIPMENT 


for  worthwhile  savings  to  you 


■ 


I 


\2  KV 

n  r.  V 


to  Altilrs  Mitli 
In'uUior 
871.  ^72 


.mri't  '*T 
f..r  2*0  T 
■to  rtTtltier 
tuhiw  $12  W  N-*  Wt  11k 

I»im  f.*-.*  W  \  *;•  1>  %  ir  H  O  -A 


WIRE 

*»C0  volt  Simple*  Tvpf  S  ily.  .  .  ii'ln.-i.r 

\NV(i  .  $170.00  pff  M* 

3000  volt  Simplex  iiriilertirowiKl  «ii)>(te 
t«»r  ff.H.WVO  $140.00  p»r  M» 

No.  IB  AWG  Ntngle  r..n.lurTnr.  -'i  .1.  »lim»nl«t  .r 
wire  7  1h  sp.N.1  .  ..$2.‘*0.  U*  $27  00 

•.Alvee  ill  full  vi»«k>U  oiiIv,  It-  li*00  !0  12U0 


ASO  ICM  Radar  Transmitter  M  nI 

Al»»  P’irt*  ftn  thi0  tv/mpm.  rit 
hrtaUS  or  prirf  *  i.ti 

CONSTANT  VOLTAGE 
TRANSFORMERS 

9.'.  to  12.‘i  vi»lt  50  ryi’le  xinple  phaM- 
liiimt ,  1  l.S  volt  rmtiiut  • 

Ko  ta  $  8  40  :-<■  \d  $27.00 

l-'u  va  13.20  '.'ova  W.OO 

f.oi  to  I'M!  virlt  input,  22”  V.*.t  nu'i.'it, 
MMI  $«40 

RAYTHEON 

r**!  to  212  vol--.  til*  ‘.inule 

Dha.M-  input.  22'*  volt  .’itKt  wjsit  »»u’put 
$38  00 


NEW  RA-38  RECTIFIERS 

!  *.  •  .  fi'*  I'v  1  ;iha'e  inimt. 

\V’  Tf  t.«r  rietaiiMi  inf  .rniation 


NEW  CAPACITORS 

U  tiif.l  t‘.i*i»  V  d  c  tubular  $.30:  10  f.  r 
•2.50:  $20  00  i*fr  r 
;  ■  mr.l  l. «*<•**  v.  .i  r  $.90;  4  f*«r 
3.00. 

Tv  1  *•  mft  1.2i*b  »  tl  r  wk;  Ix.la’ed 
'♦t-nun-v  .  .  ..  ••  $1.20 

1  2’-  1  2'  niM  7  '■  kv  -I  .•  ut  *.2'  nitit 

1*  kv  li  .  l*v*’an  'I  $<2.50 

.2-'  2'.  mM  7  kv  *1  «•  '‘r  12'.  mf*!  12 
kv  -1  r  $3-7i 

1  *'  nif*l  2"  kv  *1  r:  l^ranol  $36.00 

'.*Mi  inf.l  2**“  wv  <1  ele«'TnilTtii-:  in>u 
latf'l  tt-rmiliiVU  $9.9$ 

*>oi  mf«l  2*.  kv  rt  r  mira ;  2.'  A  ft» 
;.*'i»i*  kf.  I**  \.  w  l.mM*  kr.  n  A  w 
.;i.*.  k.  $2$.00 

'.*1  tunifil  32  kv  il  c  tuhtilar  vanmm 


METERS 

Weiton  or  Westinghouse 

i  120  a  c  amiK,  «  current  t*aii 


t  SO 


SPECIALS 

Wastinqhouve  Meter  Multipler:  I 

nu'ii  '*'■  till  .  '-V  w  ll•lnltl<^>l‘ 

tive  $».25 

Runnini  Time  Meter:  I'ratiier  41 

lUure  $6.9$ 

Filament  Translormer:  t .  n-’Ant  nir 
rt-n» ;  1 1"  22"  v  .  .'.‘i  *1'*  «•;  21  '• 

«  4"  \  $I7.$0 

Tube  \\l.  Mli  "  12*.  KV  X  rav 

*»il  liiiiiifr'-ir>n  r»-*  r  li*  v  11  A 
m  ${2  0;‘ 

CRAMER  Time  Delay  Relay:  T  *2 


:2i*s 


•liiv*- 


Solenoids:  11 ’• 

Wt.  -.‘g  Hk 

mtt-rniittfnt. 


11* 


.  1  r. 


5  r  N  I 


TUBES 

All  Tubes  are  New 
of  S'ardard  .  in 
original  boxes 


IB22 

IB23 

2021 

2162 


3074  RK7$ 

3I6A 

37IB 

388A 

450TH 

700 A 

70tA 

702A 

78)A 

704A 

706  A 

706BY 

706  EY 

707  A 
707B 
;0HA 
;i3A 
7I4AY 
7:$A 
7I7A 
7I9A 
72IA 
722A 


3IA 
C5B 
C'iA 
C6J 
FCB*  A 
WE.203A 
WL  5)1 
VVL-ST3 

Inrludev  1 1$  v 
H  V  f.l  trap 


I  ?A 
2.75 
8.50 
8  '0 
9.$8 


POWER  FACTOR 
Correction 

9  12  mf<l  126''  V  a  c.  ♦'*»  r.  I  pij. 

kib’VtOt  ai.ips 

f».K.  I*)ran‘>l 


TRANSTATS, 

AMERTRAN 


output 

output 

r.  *  60  (•;  1 

out  (Hit  . 

1.'.  2:;o  T  .'O 
amp  output 


60 


11  2C0 


$21  $0 


TRANSFORMERS 

1 1$  V.  60r.  primaries 
Amertran:  17.60*)  v'  («  10  4 

K  V  .A  cnt..  $65  00 

Amertran:  s^vihi  o  v.mni  \  («  ]ii  4 
K  V  A  nr  '7$  CC 

Wevtinphousa:  I'*. 4**0  0  iv-.tiiu  • 
(it  9  K  V  A  .  *v.nt  ,  pill.  2  WL 
.'.rtl  rtv-t  tulwH.  ni  trw*i>f  e 
.60  h  $75  ma  ehoke  .  $160.00 

Kenyon:  2.5  v.  c  t  <«  1*»  amp 
1.5.IMMI  V.  test ,  .  .  .  $4.50 

Kenyon:  7  ’*  t  r  t  w  12  amp- 
15. 0*M1  K.  tes»  $6  $0 


RELAYS 

Westinihoitse  T>pe  S4*  M  Over- 
current  rt-lay  2  I  .A  .  8  .A 

ct*nt  ra»im:  2"  4"^  «lr  . . 

rati..  $12  95 

A*B  810  Overload  Relay. 

!<*  1  A  .  600  »  max 


$7.95 


CHOKES 


CONTACTORS 


Aith  barriei'. 

$10  95 
'  tiii-’..'  $4  96 


RESISTORS 

?0  witr  wire  w  und  r--»l'tor'. 
:*-rriiie  t-n.H  l«i*.*’*i*i  .»hm.  .'.Oia* 

ohm.  or  1.000  ohm .  $1.00 


All  merchandise  in  at  new  condition  Add  approx  20%  to  net  weights  tor  estimated 
shipping  weights  Terms  are  30%  with  order,  balance  C  O.  D.  Ail  prices  I  o  h  {.os 
Angeles  Worehouee  Write  lor  additional  detail  informotion  any  ol  the  above  items 
ond  lor  special  quantity  discounts.  Tolephone  MAdison  S4391  j 


1527  [.  SEVINTH  $T. 


EPCO 


lOS  ANGEIIS  2  1,  CALIF. 
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qp  SEARCHLIGHT  SECTION 


UNtySHSAL  SAV€S  U  50% 


guaranteed! 


U.  S.  GOV'T, 
SURPLUS 


ALEXANDER  MOGULL  CO..  INC. 

161  Woshingfon  St.,  N.  Y.  6,  N.  Y.  WOrth  4-0865 


PULSE  INPUT 
TRANSFORMER 


ANTENNA 

Switching 

RELAY 


CONNECTORS 

so  2S9  (83<IR) 
••UHF**  COAX 
Sample  25<  ea. 
ftS.OO/C  1300  M 

S-40-9s.  .  .69c  eo. 
B-36-15S  .69c  ea. 
M8-IP  39c  ea. 


Imp.  ritio  50  fo  1000  to  1000 
wndin.l  II.vp»*r»»n  core  Worhl 
voItMo:  15KV  W  K.  type  KS  OT- 
HblpplnR  wt  lb«.  0 


115  V.  i 
contfcfts. 
2(K>  ohnu. 
Allied.  . . 


*  RELAYS 

Clare  ;««ultiTe 
’.500  otim4  OMA 
sri»T  3  amp  coa* 
tai't>  No.  KSO . 

SI. 10  no. 

S'.o'ihm.  «MA  SPOT  1  unp  ponuct. 

VK  S'JI .  $1.25  eo. 

(XM)  ohm.  3  I’HT  S.O.  1  .mp  i-ontMU 

UAiiK  sKs*4 .  89c  eo. 

300  ohm,.  SOMA  sri>T*  SIW  N.O.  1 

,nip  oohiwt.  W  4;.  No  ROI  89c  #0. 


S  SERVO  OUTPUT 
TRANSFORMERS 

IM'  OLd  to  Serro  OLeehanLim 
with  10%  feodbaok  viniUnr 
»n'  ^t»l  $2.95 

I>UAl  unit  rP  8V6  to  Servo  meehnnlm 
with  10%  feedbat'k  wlndlni  *nd  6»N. 

to  .'teiTO  mechAUiam.  tiuu>  S3.25  / 


M  220-1 10V. 
Step-Down 
Auto 
Trons- 
former 

open  from#,  $4*25  eo. 
open  fromep  $3.75  eo. 


i  HI-SPEED 
y  KEYING  RELAY 


Dl'UT  24V  DC.  300  ohm. 
Hetts  St  Betts.  Vacuum 
sealed,  plug-in  type.  Pits 
aiantlartl  octal  sockcri  $1.95 


400  CYCLE  POWER  TRANSFORMER 

ll.  rm«lc.ll)  .v.lM-400 
..  ILTFV.  ryvle  uu.n.  Typ.  T3tS7— »00u  »; 
■nM4m.:  31S-0-31.'.V.  mV 

nBBprlt  with  80  .  I.P  <3.25 

Typ«'  00-157H  ea.  ■  ■  -  •  ^ 

Typ.-  TXOO  Fll.mMlTMmrform- 
er  3  5f  1  S.l.:  3v.  3.:«3  25 
«.3».  3«:  0  3..  4.  w 

Minimum  Ordw  »2  M  Prlcw  HM  FOB  i 


G.E.  1500V. 
C.T.  150  MA 


■  TELEVISION 

9|.  HORIZONTAL 
OSCILLATOR 
STABILITY 
:  COIL 

Pewdsrsd  Iron  eore 


6.3V  Filament 
Transformer 

8  Amp.  7000  V 
Insl.  Ship  Wt. 

6  I.b.  No.  T  90 

$1.95 


2  X  6.3V  at  2.5A  6V  at  3A.  Kxcellenl 
for  Arc-6;  274.V:  807  or  1625  Power 
Supply.  Shipping  Wt.  12  lb.  No. 

/j  .  T85 .  $4.25  . 


ViMKi  for  lliumlnstlns  meters.  oonpsM 
dials,  airplane  itutrumeou.  etc.  Sol¬ 
dering  iron  removes  lamp  from  base  to 
use  m  modelt,  doll  buujies.  miniature 
trains.  Xmas  trees,  etc. 

o  t.  Ui  Masds  G  C.  321 
jV  IS  A  6V  2  A 

'tete  actsaJ  tise.  Glass  BulS  Vi*itH* 

ggy  51.50^‘S* 

MARKTIMi 

HHlk  5  HOUR  RWITCH 

A  10  amp.  timtni  devtea. 
Pointer  moves  Sscfc  ts  zero 
after  time  elapses.  Ideal 
for  fhuttint  off  rsdiss  and 
TV  sets  when  you  ie  to  bed. 
Limited  supply  St  this  ipe- 

clal  PRICE . $3  90 


POWER  SUPPLIES: 

0-15,000  V. — .5  amp.  d.c.  output — 110  v.  a.c.  input . $ 

0-15.000  V. — .035  amp.  d.c.  output  110  v.  a.c.  input . $ 

1000  V. — 350  ma.  d.c. — 14  v.  a.c. -d.c.  output  110*220 . 

SWITCHES — S.P.D.T. — motor  operated  1 10  v.  a.c. — will  handle  15  kv.  (S) 
1.5  amp. — oil  filled — small  size — ideal  for  switching  any  h.v,  output.... 
LABORATORY  POTENTIOMETERS— 20  k.  ohms  - 10  v.  a.c.  reversible  motor 

5G  Selsyn — accuracy  better  than  l%— oil  filled . 

TELEVISION  TUBES — We  arc  in  the  center  of  the  C.R.  tube  industry  and  can 
supply  7-I0-I2-I5-16-20  inch  tubes  at  low  prices.  Also  tuners,  chassis 
and  complete  sets.  I0BP4 — $28.50 — 12LP4 — $4430 — Standard  Guarantee. 
RADAR— Sec  es  for  test  sets.  Plnoibinf — Co-az— T.R.  nnits — antennas,  mafn 

Klystrons.  Special  10  cm.  test  dipole . 

TRANSFORMERS — From  I  v.  to  100  kv. — 5  w.  to  75  kw.  all  sizes  and  types  of 
filament,  audio,  modulation,  pulse,  supersonic,  etc. 

MOTOR  GENERATORS — -115  v.  dc.  to  120  v.  a.c.,  1000  watts,  continuous  dut 
bearings,  fully  inclosed . 


ALw  available  In  IS 


ISOLATION 
TRANSFORMER 
Nat  known  Mfgn.  50  watt 
3  windings.  115  V.  to  11.5 
V.  60  cy.  Meal  to  prevpnt 
shocks  from  small  radi<>> 
and  medical  and  ««  Ar 
electronlcderlces. 

!4blpping  Weight  5  lbs.  flther 
sitM  and  22IM10  m  stOL'k. 


O.P.S.T.  LEACH  RELAY 
Hpllt  ooU  12  or  34 
10  amp.  45c  eacb.  3  for 
11.00.  7  for  *2  00.  15  for 
$4  00.  Min.  8hipm»mt.  *1.00 


A  Newly  Written  (1946)  Book  on  Photoolocthc 

(Eloctric  Eye)  Circuits  .  aa 

10  for  S7.S0  $1.00 

Kilowatt  Demand  Meter  Totalizer  containing 
heaiy-duty  TFil.KrHUnN  It*:.  i  Hi'M  motor  and 
hundreilH  nf  watch  sUe  gear-i,  clutcbeK.  springs, 
etc.  Shipping  WF'lght  2  Ib'^.  CA 

5  for  $10  00  $2.50 


WE  are  Authorized  Wholesairn 
for  Micro  Switch  Corpoiation 
and  carry  the  largest  stock  of 
Allen. Bradley  Solenoids 
Potter  and  Broom  Held  Relay* 
Guardian  Electric  Co.  Solenoid*  and  R>ii 
Haydon  Clock  Motor*  In  all  speedv 


MANUFACTURERS  -  JOBBERS  -  LABS  •  SCHOOLS  •  INDUSTRIALS 

—check  with  us  on  all  your  neods  and  sove— 

•POWER RHEOSTATS  •CONTROLS  '•’Ground 

•AN-UG  CONNECTORS  •lONES 

•  LORD  SHOCKMOUNTS  •  BIRTCHER  TUBE  CLAMPS 

_ Get  on  our  Mailing  list! 


•  CONDENSERS  SSJjhTill 

•  RESISTORS 

ferrule 

•SWITCHES  ro?or.tc. 

Write-Wire^Phone  todayf 


£xporimentor$  and  Inventors  Supplitt 
i  E  Dey  St.,  New  York  7,  N.  Y, 
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i-mp.  Volt.  Ettch  Cap. 

.1  lono  II. .00026 

.05  1500  l.ii  .0004 

.075  1500  1.54  .00076 

.00008  2000  .M  .001 

.01  2000  I.M  .IX)36 

.00003  3000  .  58  .0001 

.000076  3000  .58  ,  .0002 

.0001  3000  .58  I  .00026 

.0002  3000  .  73  .00032 


Volt. 

3000 

3000 

3000 

3000 

3000 

5f<K) 

6000 

6000 

6000 


Volt.  Each 

5000  $  .77 

5000  .84 

5000  .84 

.5000  .84 

6000  .44 

6000  .44 

6000  .44 

6000  l.ll 


.0005 

.0006 

.0008 

.001 

.0012 

.0016 

.00004 


Vo. 
83-111 
83-1 R 
83-1  AP 
83-lT 
83-U 
83-22R 
83-22 P 
83-15*P 
a3-iRPN 
83-103 


.AN  # 

t'd-lOOU 

S<>-2.39 

M-369 

M-368 

P1/-258 

UO-103U 

U(j-i(r2u 

PL-269 

PL-259A 

T’0-176U 


Typa 

Hood 

Ree. 

Anil.  Adap. 
Cono. 
Junction 
Hcc. 

Plug 

Plug 

Plug 

Rc<).  Adap. 


DUAL  SECTION 

Cap.  Volt.  Each 

40-20  26  $.34 

80-30  26  .44 

20-20  260  .  54 

40-40  250  .  74 

10-^  300-26  .44 

90-10  350  .44 

40-20  450  .74 

40-40  450  1.84 

20-20  450  .  44 

60-50  450  1.14 

TRIPLE  SECTION 
Cap.  Volt.  Each 

90-t#o-20  2OO-200-60  8.84 

30-15-10  3.V>-300-25  .  54 

10-10-20  3.'i<»-350-25  .51 

30-15-10  3.50- 300-.300  .44 

15-10-10  4(M>-4OO-350  .43 

1.5-10-10  3.50-350-250  .44 

4t>~40-20  4<N1^-3(N>-250  .84 

10-10-20  4.50-450-25  .44 

I.VI5-I0  4.V1-4O0-350  .  73 

30-10-10  1.50-450-350  .  74 

:UV30-I0  4.5(»-450-25  .84 

00-'20-2«>  450-450-400  1.14 

QUADRUPLE  SECTION 
8<1-30-|00-4<>  1.5<>-l5(»-2,5-25  $.74 

4<*-40-20-200  150- 150-5<v-IO  .74 

41V-.5O-2O-20  .'PK1-250-251W.25  .74 

10-30- 2<V 20  2,5-25  .44 

40-20-10-40  Ji»0- 300-300- 230  .  84 

2O-2O-2O-20  4j4>-4.50-4jO-450  I.J4 

20-20-20-20  4  7 5-4 7. >-47 5-4 50  1.34 


Ohmage  Shaft  Buthint 

50  5, 8*rcg.  3/8' L.B. 

.500  3/8*  I  4' 

/lOO  1/4*  1.0.  3  ¥• 

1000  3/8*  3  8* 

1000  3/18' i.i.  1,2' I.  B. 

2000  1/8' mill  I  4' 

2500  3/8*  reg.  3  «»' 

3000  1/2*  mill  I  1' 

5000  2  13  18'  I  2' 

.5000  1/8' 0  0.  I  4' 

8)00  1/8' 0.0.  1  4* 

10.000  L8'0.0.  1.2'L.H. 

15.000  1,  8' 0.0.  I  4' 

20.000  1  H'  0.0.  1  2'  L.B. 

25.000  1  8'  0.0.  1  2'  L.H 

40.000  1  8'  0.0.  1  2'  L.B 

50.000  5  8' rcg.  1,2' L.B 

50.000  1  8'  0.0.  1  2*  L.B 

60.000  1  3/16'  mill  3  8* 

50.000  3  8' rcg.  1/4' 

80.000  1/2' mill  14' 

lOOK  1,H'0.0.  1  2' 

250K  1  8'  0.0.  1  4' 

500K  1  4'  1,  2' 

600K  1/2*  14' 

1  meg.  1,  8'  0,0.  3  8' 

1  m«*g.  1  0.0.  1  2' 

8.26  meg.  3  h'  14' 

50c  eoch 


OIL  CONDENSERS 


Cap.  Volt.  Each 

4  800  $.54 

5  800  .44 

8  800  .74 

7  800  .84 

2  UHK)  .74 

4  tOlMI  .44 

8  1000  1.24 

8*1  1000  1.34 

10  lOIM)  1.44 

15  1000  2.84 

2x4  1.500  1.45 

.25  34M)0  1.14 

1.0  3000  1.45 

O.l  3500  .  74 

.15  4000  1.44 

0.5  50lM>  1.44 

2  54NK)  5.45 

.30  Wiv  AC  3.45 

3  Phaae 


OUR  BIG  NEW  /r 
CATALOG  ^ 
InditpAntablt  Te 
Purchatlnf  Atantt 
SEND  FOR  IT  TODAY 


"  ■  '  '  '  PHONE  WORTH  4-3274 

ACORN  ELECTRONICS  CORP. 

76  Vesey  S).,  Dept.  E-9,  New  York  7,  N.  Y. 


Auihohtttl  Strvito  Ctnter 


Oynamotor  -  DM>42A.  Model  SDY> 


SEARCHLIGHT  SECTION 


METERS 

0-150  Volt  400  cycle  block  bock- 
ground  luminous  needk  &  scole, 
amounts  in  hole  Accu- 

rote  on  60  cycle  aq 

Brand  New  iZ.YO 


D  C.  ommeter  0-500  Type  #E*1 
Mounts  in  2H"  hole  Block  bock- 
ground  with  luminous  pointer  and 


m^b^^^scole  Complete  with  qc 
externol  shunt 

SELENIUM  RECTIFIER 

Full-wove  bridge  rated  90  VAC  in- 
put  65  VDC  output  ot  150  mills 

continuous  duty  $1.19 

FULL  WAVE  RECTIFIER 

Mollory  bridge  #1S36B7M  roted 
52  VAC  input  7  omps  continuous 
&  15  omps  intermittent  output 
Sail  UP  resistive  &  22  VAC 

copocitive  lood.  Brond 

METER  RECTIFIER 

full-wove  selenium  bridge  roted 
10  volts  @  50  mills 
**'  Brond  New  riVC  | 

F.  W.  SELENIUM 
RECTIFIER 

A  Mollory  120  VAC  input  SS  VDC 
NVoutput  ot  15  eo 

mills  dVC 

LOCKING  RELAY  LEACH 

=2401-ri4  SPST  NO 

until  locking  re- 
loy  coil  octuoted  to 
releose  24  VDC  coils 
10A  contocts.  Broid  New  ,  eo  $1.49 

RECTIFIER  SUPPLY 

kl  1^  *0  12  volts  ot  600  Amps,  and  24 

I  L  *  volts  at  500  Amps,  momentary, 
a  4^  12  volts  at  150  Amps  ond  24 

,  volts  ot  65  Amps  continuous, 
220  volts  65  cycle  5  phose 

wEM  2TI,  34°  'V  $175.00 

200  SURPLUS  ELECTRONIC  ITEMS 

on  our  new  list.  Ruth  your  name  today  for  th# 
HOTTEST  LIST  IN  THE  LAND. 
iotistoction  Guarantetd  or  your  money  bock. 


DICK  ROSE  ERECO 

2912  Hewitt  Ave.  Everett  20.  Wash. 


ACORN 


SERVES  LABS,  SCHOOLS, 
INDUSTRIALS,  —  SAME 
DAY  SERVICE 


MICA  TYPE  F  CONDENSERS 

CM  «S  A  CM  70— Vury  Sp«cial  Uw  Pricu 


J-1SP  83-tSPN  83-1R  83-lAP 

'UHF"  COAXIAL  CONNECTORS 


ALLEN-BRADLEY 

CONTROLS 

mage  Shaft  Bushing 


SPRAGUE  PULSE 
NET  WORK 

I5-A.I.400-SO.  H-SOO.  15.- 
000  volts.  50  ohms  Ime.  I 
mkrosecond  delay.  400 

pulses  0er  see.  $12.95 


RADAR  EQUIPMENT 

5CR-717B  10cm  Korch  radar 

APS-5  &  APS-4  5cm  search  sets  complete 

SO-12  complete  w/troiler  &  gas  driven  supply 

$0-9  10cm  shipbornc  search  set  compi 

w/spores 

APR-1  receivers  . 

QBF  Sonor  sets .  $750  00 

$0-9  pulse  networks  1  micresec  IS 

Kwgtt  .  15  00 

SO-9  pulse  tronsformers .  15  00 

AY-101  D  Autosyn  w/colibrotion  .  50  00 

2J1G1  Selsyn  motor  .  .  2  00 

Selenium  rectifier,  full-wave  IISv,  AC 
250  mo  DC  1  20 

BD-77  Dynomotor  .  9  50 

TRANSFORMERS 

T-lOO  nSv-400  cy  4SS0v.  2  ma  2.5v 

5  omperes  .  4.00 

T-118  GE  K  274$  pulse  tronsformer.  50.00 
T-117  UX-9202A  pulse  tronsformer  ...  50.00 

Write  for  /rsfings  of  other  surplus  bargains 

LERU  LABORATORIES,  INC. 

360  Bleeckcr  St.  New  York  14,  New  York 


OWNERS:  Let  factory-trained  experts 
treat  your  ailing  receiver 

HALLICRAFTERS,  HAMMARLUND,  COLLINS,  NATIONAL,  PIERSON,  RME 
Communication  and  television  receivers  and  transmitters 


Complete  reolignment 
Bondspreod  Colibration 
Sensitivity  Meosurements 


Imoge  Rejection  Rotios 
S  Meter  Colibrotion 
Rebuilding  to  foctory  stondords 


'VMXAARAD\0  LABORATORY 

11  WARREN  STREET  NEW  YORK  7,  N.  Y.  WO  rth  2-795S 


GENERAL  ELECTRIC 


INPUT  12-14 volt»-46  0  amp.. 7500  rpm  \||lll| 
OUTPUT— Volt«-SI5/l030  2/8  #UUU 

MiMiamperat— 215  280  Pr«- 

Brand  new.  Orlainal  pack  Paid 

DRILLICK  SALES  CO.  ^ 

$453  Virginio  Ave  Los  Angeles,  Calif. 


SHEET  METAL  MACHINERY 

NEW  and  Used  —  Brakes  —  Sheore 
Forming  Relit  ^  Folders  Punches 
Dl-Acre,  Pexte*  NIogoro  &  Whitney  Egul^ 
ment. 

R.  D.  BROOKS  CO.,  INC. 

Han.  522$ 

3$l  Atlantic  Ave.,  Belton,  tgaaa. 
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470  MC  EQUIPMENT 

ISO — Nary  BG  traniponders,  110  ▼  AC, 
4S0-470  me.  brand  new,  leu  tubes, 
S72.00  each.  Tube  kit,  S18  com¬ 
plete 

300 — ABA-l  Naey  airborne  IFF  units 
(same  as  SCR  64S)  complete  with 
pluqs.  antennas.  dynamotors. 
manual,  and  set  oi  spares  includ- 
Inq  extra  tubes.  S2S.00  each 
100 — Navy  Y]  radar  beacon  units.  110  t 
AC,  17S  or  SIS  me.  with  antenna 
mast,  less  tubes,  S72.00  each. 
Tube  kit,  SIS 

FOB  LOUISVILLE  KENTUCKY 

ELECTRONIC  SERVICE 
CORPORATION 
119  South  Sixth  Street 
Clay  4150 


EQUIPMENT  FROM 

FORMER  DEVELOPMENT  LABORATORY 
IN  NEW  OR  EXCELLENT  CONDITION 


General  Rnilln  RF  Rridce.  . . 

Ceeneral  Kadlo  i26A  H  K.  Voltn:»*ter.  .  ISO 
Grnenil  Kadio  €&0A  1000  t'ycle  Rndge  SIO 

(trnerHl  Kh«II»  560A  Wav»-m'-ter .  45 

Grnrnil  Kmlln  “SNA  Was  r .  ‘i.k 

Hewlett  rarkard  400  AFl  Volinir-ter. .  125 
Kerri**  SS-A  field  Strength  Meter 
(P'actory  reraUhr;tte«l  May 
Sprague  Interference  Lueattir  112.  ..  fiO 
(At'-DC  RUperhet  with  htop  and  pole. 
V  I  t 

\Ve*terii  Fleetrle  Salt  Shaker, 

swivel,  haffle  desk  stand .  40 

Clough  Brengel  Model  T9-l»  A.F 

Oscillator  .  40 

Clough  llrengel  K  ('  RndKe  Model 

60007  40 

R.r..%.  s^'ope  Mt.del  155  (newt.  .  .  5« 

Radio  City  Voltohmist .  35 

Signal  C»rp.  50  watt  audio  amp  . 

two-speed  tt .  100 


FS-dSOO—ELECTRONICS 
W  42n  1  Strsei.  New  Vork  IS,  N  Y. 


Surplus  Fixed  Wire  Wound  Resistors 

Ohms  WattE  Tol  Terminal  Per  C 


plated 

aitider 

wilder 

pletall 


aolder 

ferrule 

•older 

solder 


LONG  ISLAND  RADIO  COMPANY 

I&4.2I  Northern  Blvd..  Flu»htng.  N.  V. 


FACSIMILE 

For  sole,  2  2rFRS-140C  Finch  Duplex  Facsimile 
Machines  New  Condition.  S1000  00  Eoch, 
FOB  Ctevefond  Literature  upon  request 

PERRY-BRIGGS  COMPANY 
1220  Huron  Rd.  Clevelond  15,  Ohio 


Searchlight 

Can  Help  You! 


I  [UNDREDS  of  miscellaneous  business  problems  that  con¬ 
front  you  from  time  to  time,  can  be  quickly  and  easily 
solved  through  the  use  of  the  Searchlight  Section  of  this  or 


The 

SEARCHLIGHT 
SECTIONS 
of  McGraw-Hill 
Publications 

Can  help  you  by  bringing 
business  needs  of  "oppor¬ 
tunities"  to  the  attention  of 
other  men  associated  In  ex¬ 
ecutive  management,  saies 
and  responsible  technical, 
engineering  and  operating 
capacities  with  the  Indus¬ 
tries  served  by: 

American  Machinist 
Aviotion  Week 
Bus  Transportation 
Chemical  Engineering 
Coal  Age 

Construction  Methods  &  Equipment 
Electrical  Construction  and  Maint. 
Electrical  Merchandising 
Electrical  World 
Electronics 

Engineering  and  Mining  Journal 
Engineering  News-Record 
E.  &  M.  J.  Markets 
Factory  Management  and 
Maintenance 
Food  Industries 
Operating  Engineer 
Power 

Product  Engineering 
Textile  World 
Welding  Engineer 


other  McGraw-Hill  publlcaflons. 


The  Searchlight  Section  Is  the 
classified  advertising  appearing  In 
each  of  these  papers.  You  can 
use  It  at  small  cost,  to  announce 
all  kinds  of  business  wants  of  In¬ 
terest  to  other  men  In  the  fields 
served  by  these  publications.  It 
Is  the  regular  meeting  place  of 
the  man  with  a  miscellaneous  busi¬ 
ness  need  and  the  men  who  can 
fill  that  need. 


When  you  want  additional  em¬ 
ployees,  want  to  buy  or  sell  used 
or  surplus  equipment,  want  addi¬ 
tional  products  to  manufacture, 
seek  additional  capital,  or  have 
other  miscellaneous  business  wants 
— advertise  them  In  the  Search¬ 
light  Section  for  quick,  profitable 
results! 


Classified  Advertising  Division 


Relay  Control  ELECTRICAL  CABLE 

4t  '  Conductor  Co09«r.  I  Square  MM  (aqual  to 
tl?  AWG)  4'64*  watertite  insulation  cabled 
tooethe^-. 

Manufartured  by  Okonlte  and  called  "Armortite" 
this  caMo  is  used  tor  direct  burial  without  conduit. 
JEFF  LEE  PRODUCTS 

1919  Derry  Street  Harrisburq.  Pa. 


McGRAW-HILL  PUBLISHING  CO..  Inc. 

330  West  42nd  Street  New  York  18,  N.  Y. 


252 


September,  1949 — ELECTRONICS 


Ql  SEARCHLIGHT  SECTION 


YAGI  ANTENNA 

DOUBLE  STACKED  , 

«  ELEMENT  ' 

ROTATABLE  ARRAY  1  I 


YAGI  ANTENNA 


5  ELEMENT 
ROTATABLE 
array— 

450  to  560  M.C. 


ADJUSTABLE 
STUB  TUNING 


ASO  NSO-iliUHCi 


COAXIAL  CONNECTORS 


GENERAL 

ELECTRIC 

FG-172 

THYRATRONS 


Antennos  for  AN  APR-4  Receivers 

AT  MA/APT  — (70  to  I'rt)  .M»-  JM  7i 

AT.»9/APR.4— (300  to  3:!(M  Ml*,  $t3.7( 


-48  UP— 3CM  ANTENNA  HORN  fir  Qwv  ra. 

r  tr«ri>rm»»ihi:  J3.95  iW 

LTER  CHOKE— I-'H  4u('MA  1K.‘  Km  SK)  olitiw-  IN  LOTS  OF  10 

i^n  11*1  ii'rIIv  M'Ait'il  $2-93  BiiAijn  ucw 

lUm.n  :  Lo«  l™.r,l.  m.l«.  ORIGINAL  CARTONS 

del  ASB*4  RsdAr  Equipment  4  nr,„>lete:  $69.H  f^LLY 

'1-60  AAG  Range  Calibrator  fur  ASH  .  $39.45  CUARASTEED 

LECTRONIC  RESEARCH  LABORATORIES 

1021-23  Callowhill  St.  Philo.  23,  Pa. 

Telephones:  Morket  7-6590  and  6S91 


Western  Eleetrle 
fbent  Mike  with  2« 
n.  cable  . . .  $3.83 


Allen  Bradley  Peter 
tleaetars  m  etoc 


tion  v.-irlaM”  12(»  il»*L-ib**l».  calll'r«te«i 

20-120  ill».  fr»*'ju**nf*y  ranLti-  SOO-JOOO  mr 

MITILI.  IMMt'TWtK  OR  TINTON 
TVI'K  ATTKM  ATtlK.  nimilar  to  above, 
except  upi*' r  fr«Miueticy  lim.t  le  33*"i  rnr 
$:t2.00 

LOSSY  LINK  .\TrKM  LTtlR.  (-n-intlnK 
of  H(»-21  I’  r.it.le  rnlUi!  m  metal  h*  x 
with  r«t-l“  I*  c*»nnr‘ci<‘r}«  fijrninhE'd  in 


POINT-TO-POINT 

RADIOTELEPHONE 


PORTABLE  EQUIPMENT 

S4'U  .511  I2  0  to  d  0  Met*  with  a  multitude  of 
ac»evsorie«  and  sparM  tlroea  104  Ihw. 

Weight  in  Use  9  Iba.  >KW . $100.00 

HANDY-TALKIES  A  WALKIE-TALKIES 
Ttie  taiiioiu  SfK  ,->36  in  Htick.  ptUA  others,  with 
te>t  e«iU>t)tueM  aud  aLcevATien. 


M  FiTKKS: 

n-rt.Vi  $t»I.Ts.  \VF>TIM.II<»I  v\.s» 
MKTKK.  moil  r.hrti-  t-rr  v.^it  *1 
l-ll-l  M\.  MLRIttN  S$:.\|.i':|>  MFTFK 
Hcale  loo-o-ino  ina.  and  lir»- 

0-113  v<i1t»«.  31-,"  . 

I’l  I.SK  IM'I  T  TK \NSF4IKMKK.  pertn  il- 
Joy  core.  .lO  to  4uou  ko  jnipodance  *at‘M 

120  to  r.i.'fO  ohnin . f'J.PO 

I’l'I.SK  TK  XNSFttKMFR.  I  TAH  92vo 


11  al'-fi  for  tfU-T>pe  iia  raiiiu 
tlllei-Tins  with  telephone  linen 

12  or  24  Voit  IH*  Operation, 
pack  for  altove  aLM)  available. 
ie«iue»t. 


TRANSMITTERS 

Wide  vartKy  of  We-.iinghou.ne,  lU  A.  W  K,  Meisa- 
ner.  ('oUin-..  Ilalin'ratter.  etc.  10  stock  lA  \anMl 

jsiwer  11111111^4. 

TOE.  Wenniifitii  u-e-  Mfg..  ilesignetl  for  I’S  Narv. 
3IKI  to  IS.JIMI  K.-s,  <  \V.  H*W  A  Phone.  For  ii.ne 
ou  sh  ps  or  laiul  niatiofiH.  In  most  input  voUagee 

RADAR 

Weniern  Klemnc  an<t  Ka>ihe«)ii  Mfe.  Co.  e«iul{»n«Qt 
n  h'and  new  rotulition  aini  contplete. 

HIGH  VOLTAGE  Oil  Filled  Condensers— S’andard 
Hrand  —  2'>  .M>d  x  2M.h(Nj  Volta  In  the  better  brands 
Hrand  .NKW  in  cartoa-.  Igiw  priced  at .  $12.96 


PORTABLE  POWER  SU PPLY— AV A- I26A.  KCA 

Mtg  tt»r  riiohile,  lH>ar«.  punei.  In  gre.v  crackle 
-leei  Impt  TT'TS*  wt  lo  Ib-.  Input  t>  or  12  Volta 
DC  and  delivers  .120  V  at  110  Ma  with  taps  for 
rerr  or  ttan-.imrter  Ha-.  H/.HJT  rert,  3  built  in 
relav-.  fon.plete  tilte!-..  2  vihrarc.r-4  16  &  12  V) 
aiol  nifg  ae.-eN-M>ri..v  HHA.ND  .NKW . $14.95 


RADIO  DIRECTION  FINDERS 

RCA  and  Biudworth  models  for  marine  ui 


rONNRf  TORS; 


Cable: 

Communidev 


Subject  to 
grior  sale. 


COMMUNICATION  DEVICES  CO. 

ao-4.9277  2331  TWELFTH  AVENUE  NEW  YORK  27,  N.  Y. 


U . «n 

U . «0 

U . Art 

U  .80 

U  .80 

U  .80 

U  .50 

u  I  no 

U  1.00 

U  sperial  1.00 

U  . M> 

u  t  on 

U  1.00 


PL  51 
PL  81 

AN-Hn2.l4S.5P 

AN-H02.IIS-2P 

RC.I0088-20IP 


RADIO  TUBE  EXCHANGE 

SELLING  AND  BUYING 

AVAILABLE  AT  PRESENT 

IT  791  A.  .  a  ••  .494A.  .4.95  7955.  1.2.5 

,18  09  715A  a  09  8X5  1.45  7I9.A.  14.95 

IN  90  715H.  9  09  Kectifk'r  NaaA.  I  . 59 

IH  99  51)21  25.«»9  2X2  $.45  872A.  .  2.59  . 

M  09  Thymlron  2X2A.  .75  8a9H.  29.95  892 

.4a  90  <  IK  $3.95  371H.  1.25  1916  1.9.5  M03 

45  00  34  23  .  3.95  5R4<;Y  1.25  8929  2.95  897 

45  00  .44-41  -4.95  NK72.  1  25  Power  81.4 

45  00  393A.  .<  95  Kk73  1  75  2<  49.  3.69  814 

VOO  2<  44  .  .75  8.42.' 

15.99  .456H  2.49  8.44 

12  09  /a  .4a8AS.  1.89  845 

/A  I  3H8A  .  1  89  849 


Minimum  order  $10.00 
Add  postage  or  lubes  will 
be  sent  by  Express  Colled. 

446A.  1.8#  851  _  19  95 

4.591  H.  19  95  1624  .  .  .69 

.  8.95  8912.5  .  .  1.95 

1.89  8925  ..  3.95 

4  25  Acora 

IA3  $.29 

t  954  .45 

9.95  955  45 

2  95  956  .45 

5  25  **7  .35 

7.95  9.58  \  ,  .45 

4.25  959  .55 

29.95  9001  .55 

9992  35 

9993  .45 

I  9094  .45 


MaSneti 
2J26 
2J31 
2J  .42 . , 
2J49  . 
2J49 


2J6I 

2J62 

714AV 

725.5 

7.49A 

2k25 
2k28 
797A. .  . 
797U 
723,\ 
723.\,  B 


ELECTRO  IMPULSE 
LABORATORY 


I3S  LIKRTY  STREET  NEW  YORK  6,  N.  Y 

e«o«*t  WOatM  4  9292 

ASK  FOR  FREE  CATALOG 


C.R.  TabM 
5HP1  2 

5BP4  4 


fotontown  3-0768 
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\  B.\M}  4iE:\f:KATOK,  gSuO- 

9600  me.  calibrated  waveiiieter,  power 

meter  and  attenuator,  fu 

no  V  60  c.p.a.  1 

operation 

X  B.LNU  W.WKMKTKK  CAVITY. 

TRANSSllSyiON  TYJ*E. 

‘3200.11000  mr 

$1.V00 

W.A  \  K  M  E:T  K  K  \  1 T  V . 

S.^oo-Sdoo  me. 

TRANSillSSlON  TYI’K 

TH-I.5.$B.'L’I*  S  lt\M)  SIGN.%1,  CikNF.K.L- 

TOR  pulned.  calibrated 

output,  llo  V. 

do  cy.  NKW- 

S  H.WIl  ST\M».\KI> 

RFFFRFNC’K 

C*.%$  ITV,  Type  N  input 

•onnector.  erya- 

tal  holder . 

_ _  .  tIS.Oh 

.\I*K-1  R  \I>\R  SE:\KC'II  RFC  I'.IVKK. 

complete  with  tunini? 

jniia  for  range 

of  38. 4000  me.  30  me  I  K 

.  2  me  wide. 

TlMMi  I’MTS  for  .%I»U- 

iir  \l-K-4  K»:. 

CE^IA  FRS  lean  be  used 

With  any  30  me 

amplifier) : 

TN-ltl.  range  30- 

9<'  rnc 

TN-17.  range  80* 

Sun  me 

TN-19.  range  1000 

20oti  me 

TN-:.4.  range  *.'000 

4'Mio  me 

X  B\M>  VSWR  TKST 

•^FT  TS-n/AI*. 

CftmpJete  with  l.riF-ar  j 

niplitler.  direct 

reading  VSW  K  meter 

»l«»tte<l  W'ave 

guifle  with  gear  jlrivi-n  ' 

ravelling  probe. 

matched  termination  an 

1  vart'fua  adapt- 

era,  wtili  carrying  can**. 

NKW  K.NITS  I 

AM)  II  arc  available 

aeparatelv,  ur 

t«‘geth*T  :iH  a  teat  net 

S  ll\\»  SHiN.M.  CiFN6;R.\T<>R  T-WITY 

with  riit-Jiff  .altenua’ffr 

23on.2!):in  me. 

2040  tube,  with  nicM|ul.»t 

>r  ch.oR'M 

rr\-1  s  |4\M)  ItkACON  REXFMFR 

TRANSMITTFK 

975.00 

S  IIAMl  TE:sr  I.IIAIV  TI'S  iSP  RT.  $0 

ohmn 

98.(H) 

\  H\M)  TF»*T  HMD. 

TS  luk  AP  150 

wat  tH  are»*}«ao’*^eH 

9.T5.0O 

FIXF.D  ATTFM  \TDR  I* 

CDS.  i»n  dh.  u 

—  2  db.  IH*  -D-.Mi  me. 

0  ffhmt*  V’’-'WK 

13  or  lea**.  2  wattf  .avt-ra 

gH  |)>iWfr  9.30. fNi 

MI  TI  \I.  INDI  CT \\<  K 

\TTFMATOR. 

s'allbrate*! :  fre«iu*'rM’v  r 

Ullge  .1  to  1000 

1  coila.  attenua- 

tion  rangi-  120  «1t> 

9100.00 

MFTI  Al,  |NDFFT\N4E 

flR  IMsTDN 

TVI»E:  ATTFM  ATDR 

type  N  con- 

II 


i 


VOU'LL  SAVE 


CATALOG 


PIGTAIL  MINICAPS 
Mfd  Volt  Price 

M  460  $.4« 

30  300  .46 

30  350  .43 

40  450  .64 

40  525  .73 

16  350  .39 

16  525  .49 

16  450  .43 

16  100  .34 

20  25  .33 

20  80  .29 

20  450  .43 

24  350  .33 

8  400  .33 

8  160  .19 

10  150  33 

10  50  .19 

12  450  .M 

4  50  .13 

4  150  .14 

4  250  .23 

8  850  .29 

PVIO  150  .29 

25-25  50  ..43 

2IK20  450  .  43 

50^-30  150  .93 

50'54t  160  .99 

•HO- 40  1.50 

7<»-70  17.5  .69 

20-20  450  .43 

MADy  Otbera  Avail. 


10  for  1.73 

10-10  150  .18 

10  for  1.73 

20-20  25  .18 

10  for  1.73 
20-10  150  .18 

10  for  1.73 
30-30  25  .18 

10  for  1.73 

40-40  150  .18 

10  fur  1.73 
40-20  150  .18 

to  fur  1.73 

40  20  190/25  .18 

lUfor  1.73 

40-30  150  18 

10  for  1.73 

40.50  100 

50/100,50  .18 

10-10/10 

150/25  18 

16  450  18 

20  350  .18 

15  250  .18 

20  450  .18 

10  300  .19 

8  450  .18 

225  15  .29 

20  20  350/25  .  29 

20-30  250  .  39 

30,20  350/25  .  29 

106  0/100 

450/1(8)  50  .29 

10-15-20 

350  25  .49 

15  450  .29 

10  450  .29 

20  625  .  29 

50  450  .43 

60  600  .  79 

1000  16  .89 

10-10  475  .49 


Dual  2.5HY  130MA  1.25  :  IIOIIY'ISOMA 


P699:  i  X  300V(.*T/25A . 

P403:  70V/IA  . 

P4I3:  .MOViT/lSOMA,  650V(T/I5MA. 
P842  :  600VCT/.0166A.  250VIT/.0:TA 

P884:  1820V(T  400MA  IIV  INS . 

82:,VCT  lyOMA.  5V(T/3A  . 

P450:  2  X  150V  MfMA  . 


0331iY  7A  9.93 

dual  1  52HY^167.MA2.49 
12HY  lOOMA  1.79 

3  5IIY/4(N)MA  9.99 

.275UY  2A  3.49 


Dual  10MY/150MA  3  93 
Dual2.2llY/550MA  9.99 
I  35IIY'I.IA  4  99 
IHY/IOOMA  .43 

Scud  For 
Ltats  of  otticn 


TUBULAR  SCREW  MTG 
WIRELEADS  0  TYPE 
Mfd  Volt  Price 

4  600  8.35 

8  250  .29 

8-8  450  93 

16  460  .43 

20  450  .49 

30  450  .93 

21)  250  .49 

12  250  .33 

8  600  .  43 

8  450  .33 

16  600  .  83 

30  450  .93 

20  150  .33 

240  250  .89 

30-30  450  .  79 


C058:  5tn*(T/75ilA.  5V  2A.  6  SV/l.KA 

lOV.'lA  . . 

TIW:  lO.HOVt’T/.V'.MA.  2  x  6  aV/2A . 

C646:  6<KiV(T  155MA,  «  SVCT/SA 

SVLT'SA  HV  In-i  . . 


Mauy  2-3-4  HectloM 

Scud  for  LM 


20000 

25000 

34NIOO 

33000 

35000 

40000 

60000 

55000 


1450 

1900 

2230 

4300 

5000 

718)0 

7500 

8500 

100(8) 

120(8) 


120  1100  173(8)  In  ctock 

Above  Fla  3V  Tea  For  .  82.93 

100000  150000  250000 

120(88)  1700(8)  220000  6«8888) 
Above  Ka  43*  Ten  tor  83.93 
l.OOO  OOU  obmt . Each  7SC 


ConsiKUt  of  xfmr  600  %ct  '1.55MA. 
e.3T/5A,  5\3A.  2  Tmfd  600i.  dual 
10  hy  200MA  choke,  1-ST4;  1- 
Kh-kel.  l*ri«-e . $7.95 


4'on'»Isi>.  nf  xfrrnr  1080^ /.5.*;ma. 
2x6  ;iv  I  2A.  I  Cond.  .1.1  infd 


(’otl>•l^l«  of  xfmr  *'S"i 
.'.v/:^A.  €..lv  6  2.'A.  2  7 
1  'T4.  (Wket,  I*rti'e 
Filter  Line  (le  lOoamp 
Suv  0.1  Cond.  operare'. 


89.95 
,2x.5  mfd 
n  llOvdc 
$1.98 
up  your 


Filter  Line  Ikw.  (  It 
li(  I  A  TVl.  to 

4  .<")2  Cond.  ('otupP-T 
OeRection  Yoke  for  5* 

HAV20A  . 

T  3M  3000»/r,MA.  Tl 
6.4v  H  :a,  6.4x  6A.  6. 

T.4h2  lioKicW  r.MA  f  ' 


WRITE  FOR  LIST 


SEARCHLIGHT  SECTION 
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TRANSFORMERS 

I15V  60cy.  INI'LT 
K«4Uip  Coo>erxatively  luted 


FILAMENT  TRANSFORMERS 

5  Volti  6  Amp  . $2.25 

F083-  «,SVCT  bA.  5V  2A .  1.85 

F-  2.5Vl'T  6  5A  .  3.25 

F.  e.3V(T-2A.  6  3V(T  2A . 2.45 

F087:  4.8V1T  lA.  C  3V(T  TA .  2.75 

FI23:  8.3VLT  f>A.  6.3V  lA . 2.25 

FI27:  6.3V(*T  3.2A.  6  3V(.T  lA .  2.25 

F674  :  8V/1.5A  .  2.7$ 

F.  8.5/1. 75A.  6.5  .8A.  5V,3A.  6.5, 6A .  3.95 


ELECTROLYTICS 


TUBULAR.  PRONG 
MTG.  LUG.  TERM 
DY.  OR  FR  TYPE 
Mfd.  Volt  Pric 

30  250  l.l 


F4I4:  2x2  .5VlT'6  .^A  .  3.25 

fr-V(T/l3  oA.  Ix.'-ViT,  6.75  .  6.95 

10  ViT  I3..6A.  lover  3  25  .  6.95 

F38A;6  3V  2 'A.  2  x  2  5V  TA .  3.25 

R89905  6  3  6A  .  1.99 

PLATE  TRANSFORMERS 

P4I0:  W)0VCT  4IIMA.  T60VLT,i00MA  .  6.50 


FREE  FREE 

WRITE  FOR  OUR 
CATALOG  TODAY 
AND  SAVE 

Or  Phone  Mr.  Rosen 
OiRby  9-4124 

FILTER  CHOKES 

IVMHY'ISOMA  ,S  :  K  .111 Y  125MA 
2iltY/(ISMA  100  HlIY  IjOMA 

l>UAl  7HY/7&ina.  111IV/A1M  A 


PJ45;  14:0V<T  1  2A,  3.10CIT  .  .  24.00 

P82J:  222V1T  3A  .  2.9S 

P30B :  5»V  2  2 A  .  2.25 

P32a:  ll'.V  2  2.  1"V  2.1 .  4.49 

COMBINATION  TRANSFORMERS 

C965:  •8V/60(15IA.  «  3V  2A  .  $3.95 

Clll:  2  I  30(IV  42MA.  51V  12'MA 

45V/5.5  Amp . 3.95 

giKiVCT.1505IA.  .IV  3A.  2  IV  2A .  3.95 


1.5VtT/7A  . .  4.50 

C7M:  6.3VCT,t0A.  95V*  lA,  19HV4T,  lA.. 

4n\V  lA.  I8VCT-  lA.  18V  9V/.1A. 

O.SV'.IA  .  5.50 

C367:  5V»T/3A,  580VCT/.04IIA .  2.95 

TI60:  llllIVl'T/tTOMA.  5MV(T  fi82A 

HV  Ins .  12.75 

C579:  14V/999MA.  7T0V/.0O25.  2.5V/3A 

HV  In. .  .  4.2$ 

T378:  23(inv,  nOlA.  2  5V  2A  HV  In.  .  9.95 

C375:  112nV<T  SOOSIA.  2  i  5V<T  6.2A 

9  3VIT'3A.  9.3V  IIWMA . 14.95 

C434  ;  411V  niA.  9  SV'l  2.'.A .  1.95 

IIOVIT  3CKIMA.  5VlT  8A .  2.29 

9HV  l.'.iPMA  . .  .99 

C82I:  I1IKIV.'4.A.  8  3V/.6A.  2  5V,1T5A 

3.100T  .  9  95 


PRECISION 

RESISTORS 


IS  Watt  Power  Supply 


50  Watt  Power  Supply 


Tubs  Climps.  Il.nchrr  929  A  II  B5.C-A2  HI  rtr 

. ';■??  Ill  for  $1.10 

.  Fuiee  2.'>0r  lodicatore  ampe  1.  8.  S.  4.  5.  6  #  23>' 

.  2.^  5  for  81.00 

Futee  HM)0t  amps  S.  1.  154.  #  18f,  for  75c 
,04  l'>00-3000\  amps  >i4.  K.  1.  iH.  5  for  90t 

.  RF  Indicator  contains  neon  bulb.  tCio . 5  for  90c 

TAPE  PULLERS.  (McEllroyi  TI*  K'”'. 

SHOCK  MOUNTS  TAPe'^BRIDGES:  'iMrKllroj  i  TO*'*!*^ 

niniplrtr  . $2.50 

iSrd  M  IV  an  connectors  at  H.  V.  Oi 

Lord  45  lOr  10%  OFF  LIST  ,  ...FI) 

FJ*  3102—  14»—  2P43  I  MKl, 

\  tW  IK  3102—  I«S—  3P  .9  MFD  1 

(i?..  ,  IK  3102—  18—  IS  1  MFI>  : 

I  .  S.  F5'*9-<  ;*»  3102—  IS—  3P  .1  MFD 

'“'2  '4  35r  310-2—  IS—  4P  OeMFD 

F'  '44  3102—  20-  IP  25MKI)  ; 

Jl*  (K  3102  -  20  -  4P4S  15  MFD 

Lord  4S  29r  3102—  22—  173  . 

Tvmii  I  S'”'!!  IK  3102—  2S  -  23  A 

ShlD^tvlS-  (if  JK  3102—  2S—  43  Mfd 

In  «ork  L"'*' .  (if  IK  3102—  32  —  7  P  01  12i 

r— "  fv  Hrnrlte  #59  49r  3|o2_  2s—  17P  ni'inss  it 

Lord  #15  35#  ?  nj—  208  S15S5 

Bnrry  #<;2979  55#  3102—  32—  SS  00^47 

B.rry  #<:20*9  95#  5  j-  35-  IS 

Bnrry  #<:2W9H  5V  3|o5_  3^.  7S  O'  jf; 

3102—  40-  IP  01  2(« 

OIL  CONDENSERS  Jio^  iiisd-  ss  nooos  20 

3106 —  12—  58  .(888)9  SO 

Capacity  V  DC  3106—  148  2PA8  00082  80 

.0016  MFD  15(.(8)  88.W  3106—  lA-  5vS  002  SO 

.015  MFD  l«(88)  7.6#  3106—  148  58  006  50 

.0I-.O0,V-.0U5  UNXX)  4  75  3106—  128  3P  0004  60 

.1  MFD  2500  1.25  3106—  148  9P  0006  30 

.l-.l  MFD  7(88)  3.49  3106—  lit—  48  0008  SO 

.1  MFD  6(88)  2.97  3106—  18—  118  .0016  SO 

.1  MFD  7500  3.06  3106—  20—  48  000090  SO 

2X.1MFD  4800  3.(*9  3106—  20-  27S  .08  15 

.15  MFD  4000  3.#t  3106—  22—  108  03  20 

.15-.15MFD  60(8)  4.96  3106—  24—  5PAS  045  20 

2x15  MFD  ROOO  5  99  SKW—  24—  7P  .00015 

.25  MFD  1500  1.95  3106—  28—  IP  0001 

.4  MFD  5000  3.99  3106—  2S—  2PA.S  006  2S 

.5  MFD  1000  .  79  3106—  26—  48  00027  2.5 

.5  MFD  750  1.75  3106—  28—  12P  Send  for 

I  MFD  600  .49  3106—  28-  16P  ..•aps,, 

I  MFD  2000  1.99  31(‘6—  2H-  17SAP  UPRH 

1  MFD  1.500  .89  .3106—  28—  2()P  MIe)  V«l 

1.5  MFD  1500  .95  3106—  36-  IPAS  ,  *  g/wYv 

2  MFD  1500  1.95  3106-  40-  18  Ac 

4  NfFD  1000  .98  3106  -  36-  15P4S  2^1* 

6  MFD  68)  1.95  3108—  14S  28  ? 

6  MFD  15(8)  2.25  3108-  22-  5P  2  x  5 

7  MFD  600  1.95  3108-  20  -  1,38  ,  !  ? 

7  MFD  800  1.25  3108—  2''-  4.'<  25  «in> 

in  MFD  l(88i  1.95  3108-  28  -  16P  7/  rJJ, 

15  MFD  220  2.29  3108—  28  -  17P 

15  .MFD  1000  2.25  Write  for  many  othrre  in  Htuca  i  400) 


Dual  .6HY/38UMA  1.99  DuallJOMY  17MA  2.45 
2HY/200MA  .75  :  5HY.  2(8)MA  1.45 

S0HY/20MA  .65  :2x22HY/.55A  9.95 

2.1ilV/200MA  1.29  ;  2011V  300MA  12.95 

25HY/75MA  1.19 

Swing  1-3MY'  225-  02 1  75HY,/225M  A  2. 25 


POWER  EQUIPMENT 

•  Fll.  Trane.  IIOv  60  cy  In..  S.ct  30A  out  89.0$ 

•  In  IKK  60  ey  out  6.3vct/20A.  6.3v/l.6A, 

6.3V/600  MA  .  $4.9$ 

•  In  IKK  60  ey  out  2x$vct/6.7$A.  $vct/l3.$A. 

3$00  Toet . 86.06 

•  In  IIOv  60  cy  out  I0vct/I3A.  l0vct,6  SA.  6  3vrt/ 

2A  .  $7.9$ 

•  In  ilSv  60  ey  out  760vct/$00MA.  800vc1^ 

40MA . $10.0$ 

•  In  UOv  60  ey  out  690vct'400MA . 16.98 

•  Tappod  In.  107  to  I27v  out  I60v  to  2(HK/70OMA 

12  Tapi  .  $12.0$ 

•  in  n0»  60  cy  out  4«  I6A.  2.$v/l.7SA  $4.75 

•  In  IIOv  60  cy  out  I700(K/ I44M A.  w  choke  26*  x 

29*xl  3*  oil  immersed  $85.00 

•  In  il5«  60  cy  out  2x5v  $.$A  29kv  ini  ..  $24.50 

•  In  ll$v  60  cy  out  Tapped  to  oive  2750  2470/2240/id 


”  I  SPECIAL  TRANSFORMERS 

S  ff  S  •  440/:'20/ll9v  69  cy  3k»  nut  II5>  25li>  lui 

II  -ff  I  ir«l2'«7-  . 549.00 

■  •  In  220»  60  cy  .05k»n  out  5vct  34k»  Test  $24,50 

•  In  Il5>/230y  50  60  cy  out  2I000>  100  MA  5120.00 

•  In  220v  60  cy  out  220V/360MA.  3ii2.5v  5A. 

III  etc  2  $»  I5A  $6  75 

•  1"  220v  60  cy  out  lOvct.'IIA.  7.5vct '2.5A. . .  .$$.2$ 

^  •  in  22<K/440v  60  cy  out  I23yct/2.85A  $7.50 

5  for$I.M  ^  240v  60  cy  7000>ct/900M A.  4700vct'7$0 

.  if7p^  . $138  00 

R  I  I  ^  •  In  210/15/20  25/30/35, 240V  60  cy  out  livct  3$A. 

^1.  I0vct/35A.  7.5vct/35A.  5vct/35A . 1)7.50 

*  ^  ciAoi  •  In  220/440  60  cy  I  ph  out  I23v«t  2.85  amp  Teet 

1780  .  $<>-95 

'  "^$2  50  •  In  230V  60  cy.  out  2.5V/6.5A .  $1.05 

H.  V,  Oil  Condensers  TRANSTAT  AMERTRAN 

I. 5MFD  6000  VDC'  10.99 

.1  MFD  15000  VIK;  3i.. 59  A 

.6  MFD  25000  VE>C  37.59 

1  MFD  25000  VDC  85.99 

.IMFD  lOOOOVDC  15.99  V 

06  MFD  ISOOOVDC  K.99  ^ 

25  MFD  20000  VDC  17  59 

15  MFD  6000  VDC  27.59 


OIL  CONDENSERS 


.0016  8000WV  2  for  1.25 

000090  SOOOWV  2  for  75e 
.08  1600W'V  2  for  19  59 

.03  2000WV  2  for  23.59 

045  2000WV  2f«>r23.50 

.00015  20KV  2  for  47.59 
.0001  20KV  2  for  47. 59 
006  2.50l)\VV  2  for  2.85 

.00027  25n0WV  2  for  .95 
Setid  for  LlPtn  of  Others 

UPRIGHT  OILS 

Mfd.  Voltage  Price 


4^ 

Input:  n  il.'  x.  .*.n  60  cycle  Max 
output:  li.'i  T.  ino  emp 
.\il  unite  are  new.  puaranteed  $95 
2  KVA;  mi-iaOT  Input  .50  60  ex 
cle*..  oirput  11.5T  2kxa  txpe  UM 
Ameitran  ....  $29.M  each 

POWER 

SUPPLY 

Bosic  TV  5"  &  7‘*  Pwr  Supply 

(  .m-sists  tif  xfTiiir  2:i0i),  4MA.  2.5x 
2A.  1  on.lenNer  .1.1  mfd  Tr.nOx 
Pvr..  2x2  till***,  socket  lOoK  ohm 
fHMst.ir  price  .  $8.95 

5BPI  $1.95  5BP4  $4.95  SCPI  $3.75 

Bosic  TV  3**  &  S''  Pwr  Supply 


T.'tOn  I'xr,,  2*2  tub**,  eoi'ket  Ibn 
K  nhtii  resls’o--  |*t  ce.  $6.95 
3BPI  $2.25  30PI  $2.25  3EPI  $2.05 

3"  Oscilloscope  Kit 

BC929  nM>s  9  tur>e*i  Hltri.  68NT. 
6M6.  6h6<»,  «X.*i  2X2  'ticw  4n0cy) 
ea'liy  ciincerted  to  11.5t  66  .-y  New 
rtimple?e  w/tuliejo  A  ctinver.  msi 
$22.50 

S"  Oscilloscope  Kit 

BC  704  I.*-"  Par  Suiiplx  KP  In 
clu  if*  >  (Iihes  'Kl'l,  c,.\r:.  6HH 
M  uiHMi.n  I'AM-  \  HuK  $2'J.50 


UNI  cz  Anri  a  n 

OIJ  I  UM  E  I 

OMPANY 


CBCLE  AOORCSS;  consu^o 
PHONC  0I6RV  »  ,  *612  46 

_  131  LIBERTY  ST.DEV-T..E 

■  TVEWYORK  7.  N.'Y; 

C.C.C.  MONEY  M<K  M#tRANTEE,  (  3  MIN.ORDiR 


k.t.L.  ■*1«WKT  MAH  WVWHniUTRK.  5  .9  Itiw. , 

RO.S.  N.v.csm  HOMY NOEOOR  CNiat.ONLY  SRIONM  CMKESWITC  0.0 


IiAODCL  700 

OtcmAl  tOUNTIHGJ) 


ELECTRONIC  INSTRUMENT  CO..  INC. 

274  Newport  Street  •  Irooklyn  12.  N  Y. 


INDEX  TO  ADVERTISERS 


Aeronmotlc*!  I'ummunlrHtlonN 

inont.  Inc‘.  . 

-SlrrrHft  KmIIo  C  (»rt». 
/%llen<BrMilr>  I’o.  .  .  .... 

Allen  Co.,  Inr.,  1..  B  . 

Alllf>d  Control  Co.,  Iiii-  . 

AII1«m1  Undlo  C'orp  .  .  .  . 

.\llroeliU  Ne'rew  rroili((t«»  t «»..  I 

All^*  I.jiuki»lDs  C'<^p.  .  . 

Amerlf'nn  Co.  . 

.\merlctui  C'hroiHHGt  ope  <  orp. 
.Smerh’nn  Ono  An  umulutor  C  o 

.\mertrtui  Corp . 

Amerlrtui  FhetiolU-  Corp. 

Anierlenn  heren  Co .  . 

.Sroeiicmn  TelevUioii  4  l(u<llo  C 
Ameiiciui  Time  FroUiitti*.  Itir 
.4mpe&  ICIe<'trlc  C  orp.  .  . 
AntM'ondn  Wire  4  C.ible  to 
.\riiold  t^MBueerliiK  t  «• 

\rt  Wire  4  SUuiipiiiK  to. 
.\(»tntl4‘  Corpomtloii 
Auilnk  C  ompMU> 

.SuUlo  l>evel4»piueiii  t  o. 


Kalrehild  Keeo'ilInK  Equipment  C  orp 

FnnMeel  .WetnllurKlcnl  Corp . 

Cedernl  TelepliotM*  4  Km«11o  Corp 

Fernuitl  Klet'lrlc.  Inr . 

Mdellt)  Clienilral  l*n»durt««  t  orp 
Flltron  Compnny.  Inr.  . 
l-'lailer.  Inc.,  Frwierir 

KurMl  Flertronl4<»  . 

Kiiolte  C  oriMimlliHi  . . 


Oeneml  C  ernmlm  4  Mettllte  Corp 
CtenemI  Klertrlr  Co. 

.%pparulu«i  Itept.  .  . 

Chemical  Itept. 

Klerlrtmlra  Itept . 

tteneral  Kadlo  Co . 

CiM  lial>orat4»rie<ft.  Inr . 

CftMMlmantt  liidii'»trle«4  Ltd 
tiramer  C4»mpan> 
ttmphlte  Metalli/liiff  Corp.  . 
<ira>  Ke»»earrh  4  Itevelopment  C  4i. 
tireen  InMninieiit  C4i. 


This  unique  pack¬ 
aged  ci>mp(»nint  is  butU  into 

yt)ur  apparatus.  It  has  true  decimal 
rejJinji.  and  simple  binary  circuit  with 
reliable  automatic  interpolation.  Min¬ 
iature  si^e  MtKierate  price.  Immedi¬ 
ate  shipment. 

Send  for  BulUtin  DCU-IIS 


ItollantUie  t..atM>ratt»rlrs. 
liitrker  4  Wllllamaon,  Inr 
iiurr>  C  4»rpornCl4m  ... 
l(«‘»i4'li>KuMi  C  ompan>  . 
Ii*-uvrr  t*«*ar  W  t»rki».  Inc 
Itcll  Telephone  l,alM»rat4>r 
Hendik  Aklatlon  Corp 
Krll|Nie-Fl4>iieer  ltl%. 
Berkeley  K.  lentitir  (  4». 
Blrt4*her  Connrmikiii 
Blank  C'4>rporatlon  .... 
B4M>nton  Radio  C4»rp.  .  . 
B4»rs  C'4»r)<.,  Cie4»rse  W .  . 

BowMer,  Inr . . 

Brn4lle>  lakbomtorle«».  In<‘ 
Brand  4  I'o.,  Wm. 

Bruih  l>evel4»pment  <  4». 
BiirirefiM  Balter>  C'o. 
Burlinirtoii  InHirunieitl  I 
Burnell  4  C'ompaii> 


Hathaway  InHtmment  C* 
Ila.kd4m  MIk.  Co..  Inr. 
Iltntth  Company 
lleliiemann  Klertrlr  C'o. 
llell|M»t  C4>r|»oratt4in  .  .  . 
Ilerler  Coritorathni 
llewlett-Fai-kard  C  4». 


Indiana  8teel  Froductn  Co. 
InduHtiial  Condeneer  C'4»rp 
Instrument  KeHlstiirs  Co.  . 
Internatkaial  N'Irkel  Co.. 
Inteniatlonal  Keslstanre  C< 
l-T-K  Circuit  Breaker  t  o. 


Jelllff  MU.  Co..  C.  tt. 
•hihnson  C'4»m|N«n>,  E.  K. 
•lones  Itik.,  U4>wani  B..  Ch 


Cambridge  Therml4»nl4  f  orp. 
Cannon  Klertrlr  Ite\el4>pin4‘iit  (  o 
Capitol  Ka4ll4i  Kng1n4*ering  Institute 
C'entralab,  Itiv.  Cfl4»he-I  nion.  Itu- 


Kahle  Knclneerlng  f  o. 
Karp  .Metal  Fr4Mlu4  t<.  I  o.. 
Kay  Klei'trir  Co. 

Kent  4m  Transformer  t  41., 
Krster  Ndder  Co.  .  ... 

Klnne>  .Manufacturing  <  o. 
Knights  Co.,  James 
K4illsmaii  Instrument  ItC 


...has 

BOTH 

big 

features* 


Central  Hrrew  C'o.  . 

Cinch  Mannfa«‘turlng  t  4»rp 
Clarostat  Mfg.  Co..  In4-. 

(  leveland  Container  C4». 

Cithn  C  4)rp4»ratl4»ii,  Sigmon4l 
Coll-O-MatIr  Co.  ... 

Collins  Kadhi  C'o.  ,  . 
Condenner  Frodurte  C4».  .  . 
Comell-lhiblller  Kle4'tri4-  <  01 
C4»t4»-C'oll  C'4impany,  Iim  . 
t  nsoi  Company,  II. 

f  riirlble  Steel  Co.  4»f  .\iiierl4  i 
C>rl4itron  K|>erlHltl4*s  t  4». 


'S4|oare 


l.anipkln  Laboral4»ries. 
Cavole  Lab<»ratorles 
Leach  Relay  C  o.  .  . 
Lewis  Kiiglneerlng  C  4i. 
Lewis  ^pring  4  Mfg-  t 
1.4>rd  .Manufacturing  i< 


'Lowest  Price 
'Laboratory  Precision 

When  COST  is  o  toctor,  ond  QUALITY 
is  essentiol — specify  EICO  Model  400.  Not 
o  kit,  but  0  fully-wired,  loborotory-quolity 
5"  oscilloscope  of  the  most  advanced  de¬ 
sign  and  construction  Widely  used  in  pro¬ 
duction,  research,  service,  ond  educotion 
-ij  *i«oi.aoie  in  Kit  form,  com-  AC 

jlete 

Outstanding  Quolity  in 
All  The^e  EICO  Instruments: 
Model  Kif  Wired 

No.  221  Vacuum  Tube 

Voltmeter  $23  95  $49  95 

No.  320  Signot  Generotor  19  95  29.95 

No.  145  Multi-Signal 

Trocer  .  18  95  28  95 

•0.  511  VOM  .  14  95  17  95 

375  HF  RF  Probe  *»  75  7  50 

1^.  rtMrrlDtlvo  Catalog  E 


Marhiett  laiboratories.  Inr.  . 
Magiietord,  Inr.  . 

.Mallory  4  Co.,  Inr..  F.  K. 
.Manning,  Maiwell  4  .Mistre, 
.Marsh  Stenril  .Mat  hlne  t  4>. 
.MrCf raw -Hill  Botik  1 4». 
.Measurements  Con*- 

MlrrtM'Irrults  Co. . 

Mlllen  Mfg.  Co.,  liu-..  .lames 
Mines  Kiiulpnient  C  41. 
Minnesota  .Mining  4  Mf‘4.  Co 
.Mitehell-Kaiid  Insulathm  Co., 
Mosinee  Faprr  Mills  t  o. 
Miiirhead  4  C'o.,  Lttl. 
Mnltirttre  Patlders.  Ltil. 


Halmo  $'lrtor 
Ihintt  Klertrlr  C'o.  . 

Ihkven  C4»m|kany  .  . 

Illal  Light  C'o.  of  Aiiierit 
l>4»w  Ctiming  Corp. 
Brlver-llarrts  C'o.  . 
Bumttnt  Rlei'trlr  Corp. 

Ihi  Mont  I,ab4>rat4)rles.  |im 
dll  Fttnt  de  Nemours  4  <  4i 


Shinier  Rnglneeting  C41..  1 114 
Eltel-MrC'iilhmgh.  Itu-. 

Elertrlr  IndU'ator  Cti. 
Rlertrlrnl  Keat’tanre  C  4>rp  .  .  . 
Rlertro-M4»tive  .Mfg.  Co.  . 
Riertro  Frcalurts  l.alMirafttrles 
Rlertronlr  Instrument  Ctt. 
Rlertrons,  Inr.  . 


Nathinal  Mtddlte  C'o . 

Nathmai  ^urnlshetl  I'rtMliii-fi 
New  Yttrk  Transftirmer  Cti.  . 
Ney  Cttmpany,  J.  M. 
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Xutlax 


AUDAK  COMPA!¥A' 

500  Fifth  Avpruo 
IVew  York  18,  N.  Y. 


Norlli  Ainrriruii  I'hillp*.  4  o..  Iih 
WliMlIitu  I.Mbomtorl* « 


Uewtoii  Klrrtrlc*al  liiMrumeiit 

Whito  llt^nCMl  Mfc.  C'o..  H.  8 . 

U’hltrht'iiU  StampliiK^  f'o . 


raliiiit  4  <>.,  riif 
l*iHioruiiit(-  Kudiit  Corp. 
i*Hp**r  A  Kr<»r.ir«'li.  Iiu 

raDiiixMiiit  l'u|M*r  Tul»t*  4  •  r;* 
l*urU  ^iHulv^ure  I  o..  Iih 
rt*frl«>H»  Kirrtrical  lii\  .  \U»h- 

4  tirp. 

rtilarati  Kl**!'!  r«»nH'<«  4  o. 

INiltrr  A  Itriiinttfid  ^al«'o  4  «i 
ln«>triiiiH‘nt  I'ti..  Iih. 

PrtM'ifkioii  r.iprr  I'lilte  4  u. 

Prr'ofo  Ki-4  «,rdiii)c  4  orp. 
l*ri>Kr*''>sit  i>  >|fie.  4  o. 

I'^raiiibl  4  «i. 


sKAKClIMCIMT  SKCTiCiN 
(ClasstfitJ  IJtrrtistmp) 
MKNT 

PoNit  mu'.  . 

Srllini;  <  ipportunitjfs  Offtrt-d 


Iirar  »«>rU-.  Iit« 


If.iiUii  Uf  ••pli»r  4  tt..  liH 
Kail%%ii.>  l-.xpri**.^  4  a. 
K.ti:ua>  Kxpir'.M  4a..  Air  K 
i()i>tlit‘aii  MaiiiifiH'tiirluK  4  <> 
Ut'HUiaiH't*  4  «i. 

Kf'oi'.tor*..  liH'. 

Kt‘%rrf  4  apprr  A  lirah*..  liu- 
|{i<  hiirdoaM  4  I  inpaii> 


Aioru  Kiiilioiiu  -  ('.-ri'  . 

\ircr;ift  liuhivtrips.  Itic 

Vnu  Tican  Kleitncal  < '•* .  Ii 

Xtlatitu  f mhi'.tri.il  i'o 
lU'll  .\iri  !.»!t  I  'nrp.  ... 

A\i.'i!*"ii  (  iirp  Radio  !)iv 


'*>aiiKatiio  l.lriiru-  4  «>. 

Kln  trii’.  |li\.  af 
<|MfiH  lii-d  4fap  4  a. 
’«!iailrr«>os  Mariufat-tiirhiK  4  •' 
ISrothrr«,  Iih 
^ilfiiia  liiHtriiinriit«.  Itu'. 
'^iKiial  i:fiK4iH***riMi:  A 
pMiii  l-Ilertrii-  4  ti. 
'^aidrriiiK 

^>nH‘r««‘t  l.alM>riif III iro..  |ii« 
alii‘ 

A  4  a..  liH  . 

Haiitid  Apparatiio  4  n 
'»pr«-iait>  ltitll**r>  4  n 
'^|i«'iH'<*r*Kt‘iiiit*4t>  l.aiMiratori 
'^praK»*'  I'.lt'f'tru’  4  a. 
>ta«'kpal«>  4  iirlMiti  4  o. 
'Standard  l-.l•‘(tri4  rim**  4  ir 
>taiidard  I’ir/a  4  a. 

'^taiHlard  ridrphan.  «>  A  4  ai 
^li‘V\ard  Maniifai  turlii;;  4  a.. 
'^tu(».ika(r  4  A  MlK-  4  < 

>U)H*rior  f  4  a. 

'*upi'riar  1  lilii*  4  a. 

'•«l\aid.«  KUa-trii-  )*r.a)iHi». 


•  •niuMjnKatiiiu>  lifMces  I'o. 

I ‘'•mmuuu  .iti'-ii'X  Knuipmrnt  (' 
!  lu*’in  Kl<n'»r'»nici  4'*>..  Inc.. 
Dnllirk  Sah^  Cl..  -  ... 

KMicii  -if  N’t-w  Inc.  .  .  . 

Kli'ctn.  hupuUt-  ladxiTatory  . 
l-‘.le«'tr-aiu'  .'^rtvici*  ('"rit.  ... 

I '.!fi ; n.n»i  i ,.!t  I  uc  . 

l-.lfi  ti  .ji’c  Suipl’s*  lUokfi'H 


Tk^  Standard  hg  ll'hirfi 
Otherm  Are  dudged 
and  Valued 


It  i»  futile  to  Iiu>  tlie  diobI 
iiiuilerii  reconlv  if  >«i4i  cl«>  not 
them  the  verv  UKS'i'  pick-up  lo 
bring  out  iheir  built-in  excellence! 
There  i»  so  much  hi  prcBcnt-day 
liiscB,  that  eveu  u  inciliocre  p:ck*up 
io  bound  to  bring  hoiiielhiiig  out  of 
them.  iloHever,  to  obtain  the  fulleot 
results  of  uhich  these  discs  are  cap¬ 
able.  they  must  be  reiiroduccfl  with 
the  finest  reproducer  for  that  pur¬ 
pose — the  ALDAX. 

Remember,  two  singers  may  both 
be  able  to  hit  **high  ...  yet  one 
will  please  the  ear — the  other  not 
at  all.  There  is  much  nmre  than 
mere  WIDE-RANGE  to  4}uality  re¬ 
production.  .Al  D.W  reproducers  4le- 
liver  not  merely  Vi  IDE-U.VNGE,  bill 
also  all  vital  factors  essential  lo 
highest  <|ualily  of  musical  perform¬ 
ance  and  unequalled 

EAR-ACCEPTABILITY 

ITrtte  for  complimentary  pamphlet  on 
life  el  nermanent  pointe 


I  -innnrnt  .Xx'nct.i 
K'-in.  Maiuir 
I  *  r  I’r'wi'.u  t",  T«  ff 


liill»<»riilorirs,  Jim  . 
lVklr..ai\.  Iih. 

I  l-.l.  111**! raiiiriit  4  o..  liM  . 

1  «‘l«‘iii:irU  |-Itr«iroiiH  H  i  i»i  p. 
riiiH-«>  tiH-Hliiillr  4  «ifp, 
litrtb'X.  Itif. 

I'optliKiil  lap.- 
l'ran'>>ii*iMi  4  i.i'poralioii 

Triad  TraooioriiH'r  Mfi;.  4  t*. 
Tripiftt  Kb'cd  ical  lii*iriiiii*-nt  4 
Tiirii**r  4  oiiipaMy 


■  iU-  KI'H-trunu'**  . . 

I  Idand  R.idio  <’u . 

ircimr  . 

'1  cMill  (’n.  fill  .  Alrx.inifrr. 
N'.i.Mra  R.ulm  Supply  ('orp 


I’r.ik  F.1' I ’ronics  To  . 

I’«rr>  Pni’i;'*  . 

H.r.  Id  H  . 

l’.\\rjrT''n  Flfitrti  .tl  Kmiipincnt  i 
I'rn  l•,^■l*^uNll  Instrununt  ('< 

R.idi'*  I!. nil  >h.uk  Inc . 

W;idi.-  Sh.t,k  (  ..rp . 

iMi;incc  ?.!Mrliandisinu  I'o . 

-iri  Vo  4  i.rp.-r  dn-n  of  .\nicrica  .. 
Strvi.  Tfk  I’todncts  lo.,  Inc.... 
sh.itplis  (‘..rp  KV'itarrh  I.alMiratoi 

■**hrir<»  Ti.iilin>:  I'o  . 

\.\\\ . 

Irihini^Ml  Index  Siivire . 

1  ( Iri't  >>nu  I  ..iIm’I Inc . 

lornhiini.  If . 

I  iiivetsal  itfiuTal  I'orp  . 

\'cf<ilco.  Im  . 

Wells  Sales  Inc . 

Westitmhousc  K.lfitric  ('orp.... 

Wi  stoti  I.alK)ratorn  s  . 

\\  titers  Railio  l.al».  Arthur. 


(  .11.1  Kesoiiator  I  o. 
(  iiitfd-4  :irr  Fastener 
I  lilted  Traiisforiner  4 
t  iidersal  \>  iiiditiK  <  < 


Xarttev  4  «*rporatlnii 
\  ariaii  Xs^toeiaten 

\  iekersi  Tdeetrii  lii\..  Xlekers.  Iih- 
I  nit  nt  Tile  Sperry  4  nrp 
X  ietnr«‘en  Instmineiit  4'o. 


XXard  l.ennard  Flei-lrie  4  n 
XXatertnvMi  Mfif.  4  n. 

XX  elMtter  sprifiK  4  nrp. 

XX  eller  Matiiifai  tiiriiiic  4  o. 
\X«s.fern  Fleidrli*  <’o. 
XX'e«>tini{liniiM‘  Kleelrii'  4'nrp 


-Creator*  of  Fine  Eleetronic- 
Acotutieal  Apparattu  $inte  1915” 


September.  J949  —  ELECTRONICS 


Always  Specify  Daven  For  Precision  Equipment 


DAVEN 


FREQUENCY  RANGE;  20 
cycles  to  20  KC. 

ACCURACY:  Accuracy  is 
—  0.1  db,  from  20  cps 
to  20  KC. 

OUTPUT  LEVELS:  Ranges 
of  output  level:  4  to 
— 110  db  and  — 10  to 
— 124  db  in  steps  of  .1 
db. 

ACCESSIBILITY:  All  com¬ 
ponents  accessible  from 
front  of  rack  panel  — 
for  ease  of  servicing. 

IMPEDANCE  RANGES; 

(a)  Sources  Section  — 
600-150  ohms  internally 
terminated. 

600-250-150-30  ohms 
unterminated. 

(b)  Load  Section — 600- 
250-150-16-8-4  ohms. 


SOLUTION 

bpon.  - 


AUDIO  MEASURaUENT 
PROBLEM^ 

DovWt  Modwaf*  Pric«d 
TransniiiMon-MMwriiif  Stt 

-  1%i8  is  the  brntniiBeiit  fiiir 
which  you  h*ve  wafHn^ 
For  accuracy  and-^lciency,  the 
Daves  Type  11  A  gate  set,  will 
fill  your  bill.  Incewporating 
many  of  the  featurea  employed 
in  mart  expensive  models,  this 
unit  may  be  used  to  make  all 
the  precise  measuz^smta.  re< 
by  the  FCC.  This  is  a 
dillK  FNtdJzc  instrument,  en¬ 
tirely  eHminating  time-consum¬ 
ing  computations. 

A  new  design  feature,  per¬ 
mits  the  servicing  and  iupec- 
tkm  of  aD  components  from  the 
front  of  the  panel,  with  a  maxi¬ 
mum  of  ease  sM  in  a  mini¬ 
mum  of  time. 

It  is  ro  longer  necessary  to 
use  makeshift  equ^miut  for 
determining  the  trsifnission 
charactmistks  of  audio  sys- 
ten».  The  Type  11  A  gain  set 
has  been  pric^  km  enough  to 
put  it  within  the  reach  of  the 
most  limited  budget. 


^'’'“‘■'CATfONS 

*  Audio  gain  measure¬ 
ments. 

*  Audio  loss  measure¬ 
ments. 

*  Measurements  of 
matching  and  bridging 
devices. 

*  Complex  circuit  meas¬ 
urements. 

*  Measuring  mismatch 
loss. 

*  Frequency  response 
measurements. 

*  Checking  cable  loss. 

*  Telephone  repeater 
data 


WRITE  TO  DEPT  E  l  FOR  ADDITIONAL  INFORMATION. 


I  t 


THE  FOUNTAINHEAD  OF  MODERN  TUBE  DEVELOPMENT  IS  RCA 


•  • .  the  five  most  popular  kinescopes 
_ from  one  dependable  source 


RdA  now  has  a  popular  type  of  kinescope  to 
accommodate  television  receiver  designs  in  prac¬ 
tically  every  class  and  price  range. 

(Concentrated  production  on  these  five  accepted 
types  results  in  longer  production  runs,  which 
in  turn,  make  possible  lower  cost,  more  uniform, 
and  better  quality  tubes  for  our  customers. 

All  five  types  are  currently  being  mass-produced 
at  the  famed  RCA  tube  plant  in  Lancaster,  Penn¬ 
sylvania.  In  addition,  a  large  new  plant  is  under 
construction  at  Marion,  Indiana,  where  the  pro¬ 


duction  will  be  centered  on  the  RCA-l6'inch 
metal-cone  kinescope. 

RCA  Application  Engineers  are  ready  to  cooper¬ 
ate  with  you  in  applying  these  kinescopes  and  their 
associated  components  to  your  specific  designs. 
For  further  information  write  RCA,  (Commercial 
Engineering,  Section  42IR,  Harrison,  N.  J. 


RCA,  lANCASTIR,  PA. 


RADIO  eORPORATIOM  of  AMERICA 


ELECTRON  TUBES 


HARRISON.  N.  J. 


